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(54) Abstract Title 

Stabilising elastomers 

(57) Elastomers that have excellent stability towards oxidative, light- or ozone-induced degradation 
comprise as stabilisers at least one compound of the benzofuran-2-one type. 

The stabiliser may be incorporated during vulcanisation of the elastomer. 
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Stabilisers and anti-ozonants for elastomers 

The present invention relates to compositions comprising an elastomer subject to oxidative, 
thermal, light- or ozone-induced degradation and, as stabiliser, at least one compound of the 
benzofuran-2-one type, and to the use thereof as colour-stable, non-discolouring stabilisers 
and anti-ozonants for elastomers to counteract oxidative, thermal, light- or ozone-induced 
degradation, and to a method of stabilising elastomers which comprises incorporating in or 
applying to the elastomers at least one compound of the benzofuran-2-one type. 

Rubber articles (vulcanisates) are subject, like all polymers, to oxidative, thermal or light-in- 
duced degradation. A factor that is especially damaging to diene caoutchouc vulcanisates is 
ozone. Ozone attacks carbon-carbon double bonds, a large number of which are still present 
in the rubber (vulcanisate), and, as a result of the mechanism known as ozonolysis, leads to 
damage which is manifested by typical surface-crack formation and which results in failure of 
the rubber article. The damage evident when the rubber article is subjected to dynamic 
stress is especially serious. 

To prevent ozone damage, ageing inhibitors from the class of the para-phenylene-diamines 
are generally added to vulcanisates [see Russel A. Mazzeo et a/. f "Tire Technology Interna- 
tional" 1994, pages 36-46; or Donald E. Miller et a/., Rubber World, 200 (5), 13-23 (1989)]. 
Those compounds have a very good protective action, especially under dynamic conditions, 
but develop pronounced discoloring and, as a result of high migration rates, exhibit intensive 
contact staining, that is to say on direct contact colourant is transferred to other substrates/- 
articles. The stabilisers used as state of the art therefore cannot be used for carbon-black- 
free or "non-black" rubber articles and are also unsuitable for carbon-black-containing 
(black) rubber articles that are to be used in direct contact with light-coloured articles. 

There is accordingly still a need for colour-stable stabilisers that protect rubber articles, 
especially light-coloured rubber articles, against ozone. There likewise continues to be a 
need for stabilisers that, even though they may become discoloured, are not capable, for 
example as a result of being chemically bonded to the caoutchouc chains, of transferring the 
colour to other articles. 
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The use of compounds of the benzofuran-2-one type as stabilisers for organic polymers is 
known, for example, from U.S. 4,325,863; U.S. 4,388,244; U.S. 5,175,312; U.S. 5,252,643; 
U.S. 5,216,052; U.S. 5,369,159; U.S. 5,488,1 17; U.S. 5,356,966; U.S. 5,367,008; 
U.S. 5,428,162; U.S. 5,428,177 or U.S. 5,516,920. 

It has now been found that compounds of the benzofuran-2-one type are especially well 
suited as stabilisers for elastomers that are sensitive to oxidative, thermal, light- or ozone- 
induced degradation. 

The present invention accordingly relates to compositions comprising 

a) an elastomer subject to oxidative, thermal, light- or ozone-induced degradation, and 

b) as stabiliser, at least one compound of the benzofuran-2-one type. 

Of interest are compositions in which component (b) is a compound of formula I 



O 




wherein, when n is 1, 

R, is unsubstituted or C,-C 4 aikyl-, C,-C 4 alkoxy-, Ci-C 4 alkylthio-, hydroxy-, halogen-, amino-, 
Ci-C 4 alkylamino-, phenylamino- or di(Ci-C 4 a!kyl)amino-substituted naphthyl, phenanthryl, 
anthryl, 5,6,7,8-tetrahydro-2-naphthyl, 5,6,7,8-tetrahydro-1 -naphthyl, thienyl, benzo[b]thienyl, 
naphtho[2,3-b]thienyl, thianthrenyl, dibenzofuryl, chromenyl, xanthenyl, phenoxathiinyl, pyrro- 
lyl, imidazolyl, pyrazolyl, pyrazinyl, pyrimidinyl, pyridazinyl, indolizinyl, isoindolyl, indolyl, inda- 
zolyl, purinyl, quinolizinyl, isoquinolyl, quinolyl, phthalazinyl, naphthyridinyl, quinoxalinyl, qui- 
nazolinyl, cinnolinyl. pteridinyl, carbazolyl, (J-carbolinyl, phenanthridinyl, acridinyl, perimidinyl, 
phenanthrolinyl, phenazinyl, isothiazolyl, phenothiazinyl, isoxazolyl, furazanyl, biphenyl, ter- 
phenyl, fluorenyl or phenoxazinyl, or Rt is a radical of formula II 
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(II) 



and, 

when n Is 2, 

R, is unsubstituted or Ct-C 4 a!kyl- or hydroxy-substituted phenylene or naphthylene; or 
-Ri2~X-Rt3-. 

R2. R3. R4 and R 5 are each independently hydrogen, chlorine, hydroxy, C,-C 25 alkyl, 
C 7 -C 9 phenylalkyl, unsubstituted or C 1 -C 4 alkyl-substituted phenyl; unsubstituted or d-dalkyl- 
substituted C 5 -C 8 cycloaIkyl; d-Cealkoxy, d-dsaJkylthfo, d-dalkytamino, di(d-dalkyl)- 
amino, d-C^alkanoyloxy, d-Casalkanoylamino. d-C 26 aikenoyIoxy, d-C^alkanoyloxy 

interrupted by oxygen, sulfur or by — R, 4 ; Ce-Cgcycloalkylcarbonyloxy. benzoyloxy or 

d-d 2 alkyl-substituted benzoyloxy; or the radicals R 2 and R 3 or the radicals R 3 and R 4 or the 
radicals R4 and R 5 , together with the carbon atoms to which they are bonded, form a benzo 
ring, R 4 may additionally be -(CH 2 ) p -COR 15 or -(CH 2 ) q OH or, when R3, R 5 and R 6 are 
hydrogen, R 4 may additionally be a radical of formula III 




wherein R, is as defined above for n = 1 , 
R 6 is hydrogen or a radical of formula IV 




wherein R4 is not a radical of formula III and R t is as defined above for n = 1 f 

R7. Re. Rs. Rio and R 1t are each independently hydrogen, halogen, hydroxy, Ct-C^alkyl, 

C 2 -C25alkyi interrupted by oxygen, sulfur or by — R 14 ; Ci-C^alkoxy, QrC^alkoxy 

interrupted by oxygen, sulfur or by — R 14 ; CrC-isaikylthio, QrCjsalkenyl, C 3 -C 2S - 

alkenyloxy, QrCzsalkynyl, C3-C 25 alkynyloxy, Cr-C 9 phenylalkyl, Cr-Cgphenyialkoxy, unsub- 
stituted or Ci-C 4 aikyl-substituted phenyl; unsubstituted or CVC^alkyl-substituted phenoxy; 
unsubstituted or d-C 4 alkyl-substituted Cs-Cscycloalkyl; unsubstituted or Ci-C 4 aIkyI-substi- 
tuted Cs-Cecycloaikoxy; d-C^alkylamino, di(C 1 -C 4 -alkyl)amino f Ci-C25alkanoyl f (VC&alka- 

noyl interrupted by oxygen, sulfur or by — R 14 ; Ct-C^alkanoyloxy, QrC^alkanoyloxy 



interrupted by oxygen, sulfur or by — R 14 ; C^C^alkanoylamino, C3-C 25 alkenoyl, 
C3-C 25 alkenoyl interrupted by oxygen, sulfur or by — R 14 ; C3-C 25 alkenoyloxy; 
C 3 -C 25 aIkenoyloxy interrupted by oxygen, sulfur or by N N — R 14 ; C 6 -C 9 cycloalkylcarbonyl, 



C 6 -C 9 cycloalkylcarbonyloxy, benzoyl or d-C^alkyl-substituted benzoyl; benzoyloxy or 
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H 



or, further, in formula II the radicals R 7 and R 8 or the radicals R 8 and R tll together with the 
carbon atoms to which they are bonded, form a benzo ring, 

R 12 and R 13 are each independently unsubstituted or d-dalkyl-substituted phenylene or 
naphthylene, 

Rw is hydrogen or d-dalkyl, 



R 16 and R 17 are each independently hydrogen, CF 3t d-daalkyl or phenyl, or R 16 and Ri 7 , 

together with the carbon atom to which they are bonded, form a Cs-dcycioalkylidene ring 

that is unsubstituted or substituted by from 1 to 3 d-dalkyl; 

R 18 and R 19 are each independently hydrogen, d-dalkyl or phenyl, 

Rzo is hydrogen or d-dalkyl, 

R 21 is hydrogen, unsubstituted or d-dalkyl-substituted phenyl; C r C 2S alkyI, d-C^alkyl 
interrupted by oxygen, sulfur or by — R 14 ; Cr-Csphenylalkyl unsubstituted or substi- 
tuted at the phenyl radical by from 1 to 3 d-dalkyl; Cr-Cjsphenyialkyl interrupted by oxygen, 
sulfur or by — R ;4 and unsubstituted or substituted at the phenyl radical by from 1 to 3 

d-dalkyl; or, further, the radicals R20 and R 2t , together with the carbon atoms to which they 
are bonded, form a d-dsjcycloalkylene ring that is unsubstituted or substituted by from 1 to 
3 d-dalkyl; 

R22 Is hydrogen or d-dalkyl, 

Raj is hydrogen, d-d 5 a!kanoyl, d-C 25 a!kenoyl, d-C^alkanoyl interrupted by oxygen, sulfur 
or by — R 14 ; C 2 -C 25 alkanoyi substituted by a di(d-C 6 alky[)phosphonate group; 
C 6 -C 9 cycloalkylcarbonyl f thenoyl, furoyl, benzoyl or d-d 2 alkyl-substituted benzoyl; 



R 15 is hydroxy, 
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-CH 2 — S — CH 2 




O 
II 

C CHj— C 

CH3 



H 3 C^ / 



CH, 




-CH 3 
OH 



OO O 

II II or II , 

Rjjy C Rjg C Rjg RgQ 



R 24 and Rj* are each Independently hydrogen or d-dsalkyl, 
Rze is hydrogen or d-Csalkyl, 

R 27 is a direct bond, d-C^lkyiene, C 2 -C 18 alkylene interrupted by oxygen, sulfur or by 



N — R 14 ; C 2 -C 18 alkenylene, C 2 -C2oalkylidene, Cr-Caophenylaikylidene, C5-C B cyclo- 



alkylene, C7-C 8 bicycloalkyIene, unsubstituted or Ci-C 4 alkyl-substituted phenyiene, 



or 



R28 is hydroxy, Q " -j-M^] , C,-C 1B alkoxy 



or — N 



R24 



R29 is oxygen, -NH- or \^ — c — NH - • 

R30 is CrCi 8 alky[ or phenyl, 

R31 is hydrogen or d-dsalkyl. 

M is an r-valent metal cation, 

X is a direct bond, oxygen, sulfur or -NR 31 -, 

n is 1 or 2, 

p is 0, 1 or 2, 

q is 1 , 2, 3, 4, 5 or 6, 



r is 1 , 2 or 3, and 
s is 0 ( 1 or 2. 



Unsubstituted or C r C 4 alkyl-, Ci-C 4 alkoxy- s C r C 4 aIkyIthio- l hydroxy-, halogen-, amino-, 
Ci-C 4 alkylamino-, phenylamino- or di(Ci-C 4 -alkyl)amino-substituted naphthyl, phenanthryl, 
anthryl, S.ej.e-tetrahydro^-naphthy!, 5,6, 7,8-tetrahydro-i -naphthyl, thienyl, benzo[b]thienyl, 
naphtho[2 f 3-b]thienyl, thiathrenyl, dibenzofuryl, chromenyl, xanthenyl, phenoxathiinyl, pyrro- 
lyl, imidazolyf, pyrazolyl, pyrazinyl, pyrimidinyl, pyridazinyl, indolizinyl, isoindolyl, indolyl, inda- 
zolyl, purinyl, quinolizinyl, isoquinolyl, quinolyl, phthalazinyl, naphthyridinyl, quinoxalinyl, qui- 
nazolinyl, cinnolinyl, pteridinyl, carbazolyl, p-carbolinyl, phenanthridinyl, acridinyl, perimidinyl, 
phenanthrolinyl, phenazinyl, isothiazolyl, phenothiazinyl, isoxazolyl, furazanyf, biphenyl, ter- 
phenyl, fluorenyl or phenoxazinyl is, for example, 1-naphthyl t 2-naphthyf, 1-phenylamino-4- 
naphthyl, 1 -methylnaphthyl, 2-methylnaphthyl, 1 -methoxy-2-naphthyl, 2-methoxy-1-naphthyl, 
1-dimethyIamino-2-naphthyl, 1 ,2-dimethyI-4-naphthyl, 1,2-dimethyl-6-naphthyl, 1 ,2-dimethyl- 
7-naphthyl, 1 f 3-dimethyl-6-naphthyl f 1 ,4-dimethyI-6-naphthyl, 1 ,5-dimethyl-2-naphthyl r 1,6- 
dimethyl-2-naphthyI, 1-hydroxy-2-naphthyl t 2-hydroxy-1 -naphthyl, 1 ,4-dihydroxy-2-naphthyl, 
7-phenanthryl, 1 -anthryl, 2-anthryl, 9-anthryl, 3-benzo[b]thienyl, 5-benzo[b]thienyf ? 2- 
benzo[b]thienyl, 4-dibenzofuryl, 4,7-dibenzofuryl, 4-methyl-7-dibenzofuryl t 2-xanthenyl, 8- 
methyl-2-xanthenyl, 3-xanthenyl, 2-phenoxathiinyf, 2,7-phenoxathiinyl, 2-pyrrolyl, 3-pyrrolyi, 
5-methyi-3-pyrroiyl, 2-imidazolyl, 4-imidazolyl, 5-imidazolyl, 2-methyl-4-imidazolyl i 2-ethyl-4- 
imidazolyl, 2-ethyl-5-imidazolyl, 3-pyrazolyl, 1-methyl-3-pyrazolyl, 1-propyi-4-pyrazolyl, 2- 
pyrazinyl, 5,6-dimethyl-2-pyrazlnyl i 2-indolizfnyI f 2-methyI-3-isoindoIyl, 2-methyl-1-isoindolyl f 
1 -methyl-2-indolyl, 1 -methyl-3-indolyl, 1 ,5-dimethyl-2-indolyl, 1 -methy!-3-indazolyl, 2,7-di- 
methyl-8-purinyl, 2-methoxy-7-methyi-8-purinyl, 2-quinofizinyl, 3-isoquinolyl, 6-isoquinolyl, 7- 
isoquinolyl, isoquinolyl, 3-methoxy-6-isoquinolyl, 2-quinolyl, 6-quinolyl, 7-quinolyl, 2-methoxy- 

3- quinolyl, 2-methoxy-6-quinolyl, 6-phthalazinyl, 7-phthalazinyf, 1-methoxy-6-phthaiazinyI t 
1 ,4-dimethoxy-6-phthalazinyl, 1 ,8-naphthyridin-2-yl, 2-quinoxalinyl, 6-quinoxalinyl, 2,3-di- 
methyI-6-quinoxalinyl f 2 f 3-dimethoxy-6-quinoxalinyl, 2-quinazoIinyl, 7-quinazolinyl, 2-di- 
methylamino-6-quinazolinyl, 3-cinnolinyl, 6-cinnolinyl, 7-cinnoIinyl, 3-methoxy-7-cinnoIinyI, 2- 
pteridinyl, 6-pteridinyl, 7-pteridinyf, 6 f 7-dimethoxy-2-pteridinyl, 2-carbazolyl f 3-carbazolyl, 9- 
methyI-2-carbazolyl f 9-methyl-3-carbazolyl, P-carbolin-3-yJ, 1 -methyl-P-carbolin-3-yl, 1 - 
methyl-p-carboiin-6-yf, 3-phenanthridinyl, 2-acridinyl, 3-acridinyl, 2-perimidinyl, 1-methyl-5- 
perimidinyl, 5-phenanthrolinyl, 6-phenanthrolinyl, 1 -phenazinyl, 2-phenazinyl f 3-isothiazolyl, 

4- isothiazolyl, 5-isothiazoIyl. 2-phenothiazinyl, 3-phenothiazinyl, 1 0-methyI-3-phenothiazfnyi, 
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3-isoxazoIyl, 4-isoxazolyl, 5-isoxazolyl, 4-methyl-3-furazanyl, 2-phenoxazinyl or 10-methyl-2- 
phenoxaziny!. 

Especially preferred are unsubstituted or C,-C 4 alkyl-, C r C 4 alkoxy-, C r C 4 alkylthio-, hydroxy-, 
phenylamino- or di(C t -C 4 -alkyl)amino-substituted naphthyl, phenanthryl, anthryl, 5,6,7,8- 
tetrahydro-2-naphthyl, 5,6,7,8-tetrahydro-1 -naphthyl, thienyl, benzo[b]thienyl, naphtho[2,3-b]- 
thienyl, thiathrenyl, dibenzofuryl, chromenyl, xanthenyl, phenoxathiinyl, pyrrolyl, isoindolyl, 
indolyl, phenothiazinyl, biphenyl, terphenyl, fluorenyl or phenoxazinyl, such as, for example, 

1 - naphthyl, 2-naphthyl, 1-phenylamino-4-naphthyl, 1-methylnaphthyl, 2-methylnaphthyl, 1- 
methoxy-2-naphthyl, 2-methoxy-1 -naphthyl, 1 -dimethylamino-2-naphthyl, 1 ,2-d?methyI-4- 
naphthyl, 1 ,2-dimethyl-6-naphthyl, 1 ,2-dimethyl-7-naphthyJ, 1 ,3-dimethylr6-naphthyI, 1,4-di- 
methyl-6-naphthyl, 1 ,5-dimethyl-2-naphthyl, 1,6-dimethyl-2-naphthyI, 1-hydroxy-2-naphthyI, 

2- hydroxy-1 -naphthyl, 1 ,4-dihydroxy-2-naphthyI, 7-phenanthryl, 1 -anthryl, 2-anthryl, 9-an- 
thryl, 3-benzo[b]thienyl, 5-benzo[b]thienyI, 2-benzo[b]thienyl, 4-dibenzofuryl, 4,7-dibenzo- 
furyl, 4-methyl-7-dibenzofuryl, 2-xanthenyl, 8-methyl-2-xanthenyl, 3-xanthenyl, 2-pyrrolyl, 3- 
pyrrolyl, 2-phenothiazinyl, 3-phenothiazlnyl and 1 0-methyl-3-phenothiazinyL 

Halogen is, for example, chlorine, bromine or iodine. Chlorine Is preferred. 

Alkanoyl having up to 25 carbon atoms is a branched or unbranched radical, such as, for 
example, formyl, acetyl, propionyl, butanoyl, pentanoyi, hexanoyl, heptanoyl, octanoyl, nona- 
noyl, decanoyi, undecanoyl, dodecanoyi, tridecanoyl, tetradecanoyl, pentadecanoyl, hexade- 
canoyl, heptadecanoyl, octadecanoyl, eicosanoyl or docosanoyl. Preference is given to alka- 
noyl having from 2 to 18, especially from 2 to 12, for example from 2 to 6, carbon atoms. 
Acetyl is especially preferred. 

C 2 -C25A!kanoyl substituted by a difCrCealkyOphosphonate group Is, for example, 
(CH 3 CH 2 0) 2 POCH 2 CO-, (CH 3 0) 2 POCH 2 CO-, (CH 3 CH 2 CH 2 CH 2 0) 2 POCH 2 CO-, 
(CH 3 CH 2 0) 2 POCH 2 CH 2 CO-, (CH 3 0) 2 POCH 2 CH 2 CO-, (CH 3 CH 2 CH 2 CH 2 0) 2 POCH 2 CH 2 CO-, 
(CH 3 CH 2 0) 2 PO(CH 2 ) 4 CO-, (CH 3 CH 2 0) 2 PO(CH 2 ) 8 CO- or (CH 3 CH 2 0) 2 PO(CH 2 ) 17 CO-. 

Alkanoyloxy having up to 25 carbon atoms is a branched or unbranched radical, such as, for 
example, formyloxy, acetoxy, propionyloxy, butanoyloxy, pentanoyloxy, hexanoyloxy, hepta- 
noyloxy, octanoyloxy, nonanoyloxy, decanoyloxy, undecanoyloxy, dodecanoyloxy, trideca- 



noyloxy, tetradecanoyloxy, peniadecanoyloxy, hexadeca noyloxy, heptadecanoyloxy, octade- 
canoyloxy, eicosanoyloxy or docosanoyloxy. Preference is given to alkanoyloxy having from 
2 to 18, especially from 2 to 12, for example from 2 to 6, carbon atoms. Acetoxy is especially 
preferred. 

Alkenoyl having from 3 to 25 carbon atoms is a branched or unbranched radical, such as, for 
example, propenoyl, 2-butenoyI, 3-butenoyl, isobutenoyl, n«2,4-pentadienoyl, 3-methy!-2-bu- 
tenoyl, n-2-octenoyl, n-2-dodecenoyl, iso-dodecenoyl, oleoyl, n-2-octadecenoyl or n-4-octa- 
decenoyl. Preference is given to alkenoyl having from 3 to 18, especially from 3 to 12 f for 
example from 3 to 6, more especially 3 or 4, carbon atoms. 

C 3 -C 25 Alkenoyl interrupted by oxygen, sulfur or by — R u is, for example, 
CH 3 OCH 2 CH 2 CH==CHCO- or CH 3 OCH 2 CH 2 OCH==CHCO-. 

Alkenoyloxy having from 3 to 25 carbon atoms is a branched or unbranched radical, such as, 
for example, propenoyloxy, 2-butenoyioxy, 3-butenoyloxy, isobutenoyloxy, n-2,4-pentadie- 
noyloxy, 3-methyl-2-butenoyloxy, n-2-octenoyloxy, n-2-dodecenoyloxy, iso-dodecenoyioxy, 
oleoyloxy, n-2-octadecenoyloxy or n-4-octadecenoyloxy. Preference is given to alkenoyloxy 
having from 3 to 18, especially from 3 to 12, for example from 3 to 6, more especially 3 or 4, 
carbon atoms. 

QrC 25 AIkenoyIoxy interrupted by oxygen, sulfur or by — R 14 is, for example, 
CH 3 OCH 2 CH 2 CH=CHCOO- or CH 3 OCH 2 CH 2 OCH=CHCOO-. 

C 3 -C 25 AIkanoyl interrupted by oxygen, sulfur or by — R 14 is, for example, 

CH 3 -0-CH 2 CO-, CH 3 -S-CH 2 CO-, CH 3 -NH-CH 2 CO- f CH 3 -N(CH 3 )-CH 2 CO-, 
CH 3 -0-CH 2 CH 2 -0-CH 2 CO-, CH 3 .{0-CH 2 CH 2 -) 2 0-CH 2 CO-, CH 3 -(0-CH 2 CH 2 -) 3 OCH 2 CO- or 
CH 3 -(0-CH 2 CH 2 -) 4 0-CH 2 CO-. 
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C 3 -C 2 5Alkanoyloxy interrupted by oxygen, sulfur or by — R 14 is, for example, 

CH 3 -0-CH 2 COO-, CH 3 -S-CH 2 COO- f CH 3 -NH-CH 2 COO-, CH 3 -N(CH 3 )-CH 2 COO f 
CH 3 -0-CH 2 CH 2 -0-CH 2 COO-, CH 3 -(0-CH 2 CH 2 -) 2 0-CH 2 COO- ( CH 3 -(0- 
CH 2 CH 2 -) 3 0-CH 2 COO- or CH 3 -(0-CH 2 CH 2 -)40-CH 2 COO-. 

C 6 -C 9 CycIoalkylcarbonyI is, for example, cyclohexylcarbonyl, cycloheptylcarbonyl or cyclooc- 
tylcarbonyl. Cyclohexylcarbonyl is preferred. 

C 6 -C 9 CycloaIkylcarbonyIoxy is, for example, cyclohexylcarbonyloxy, cycloheptylcarbonyloxy 
or cyclooctylcarbonyloxy. Cyclohexylcarbonyloxy is preferred. 

C,-C 12 AIkyl-substituted benzoyl that carries preferably from 1 to 3, especially 1 or 2, alkyl 
groups is, for example, o- t m- or p-methylbenzoyl, 2,3-dimethylbenzoyl, 2,4-dimethylbenzoyl, 
2,5-dimethylbenzoyl, 2,6-dimethyIbenzoyl, 3,4-dimethylbenzoyI, 3,5-dimethylbenzoyl, 2- 
methyl-6-ethylbenzoyl, 4-tert-butylbenzoyl, 2-ethylbenzoyI, 2,4,6-trimethylbenzoyl, 2,6-di- 
methyl-4-tert-butylbenzoyl or 3,5-di-tert-butylbenzoyL Preferred substituents are Ci-C 8 alkyl, 
especially Ci-C 4 alkyL 

d-C^Alkyl-substituted benzoyloxy that carries preferably from 1 to 3, especially 1 or 2, alkyl 
groups is, for example, o-, m- or p-methylbenzoyloxy, 2,3-dimethylbenzoyloxy, 2,4-dimethyI- 
benzoyloxy, 2,5-dimethyIbenzoyIoxy, 2,6-dimethylbenzoyloxy, 3,4-dimethylbenzoyloxy, 3,5- 
dimethylbenzoyloxy, 2-methyl-6-ethylbenzoyloxy, 4-tert-butylbenzoyloxy, 2-ethylbenzoyloxy, 
2,4,6-trimethylbenzoyloxy, 2,6-dimethyI-4-tert-butylbenzoyIoxy or 3,5-di-tert-butylbenzoyloxy. 
Preferred substituents are d-C 8 alkyl, especially d-dalkyl. 

Alkyl having up to 25 carbon atoms is a branched or unbranched radical, such as, for 
example, methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyi, 2-ethylbutyl, 
n-pentyl, isopentyl, 1-methylpentyl, 1 ,3-dimethylbutyl, n-hexyl, 1 -methylhexyl, n-heptyl, iso- 
heptyl, 1,1,3,3-tetramethylbutyl, 1-methylheptyl ( 3-methylheptyl, n-octyl, 2-ethylhexyl, 1,1,3- 
trimethylhexyl, 1,1,3,3-tetramethylpentyl, nonyl, decyl, undecyl, 1-methylundecyl, dodecyl, 
1,1,3,3,5,5-hexamethyihexyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl, octade- 
cyl, eicosyl or docosyl. One of the preferred meanings of R 2 and R* is, for example, d-C 18 al- 
kyl. An especially preferred meaning of R 4 is Ci-C 4 a!kyl. 
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Alkenyi having from 3 to 25 carbon atoms Is a branched or unbranched radical, such as, for 
example, propenyl, 2-butenyl, 3-butenyl, isobutenyl, n-2,4-pentadienyI, 3-methyl-2-butenyI, n- 

2- octenyl, n-2-dodecenyl, iso-dodecenyl, oleyl, n-2-octadecenyl or n-4-octadecenyl. Prefe- 
rence is given to alkenyi having from 3 to 18, especially from 3 to 12, for example from 3 to 
6, more especially 3 or 4, carbon atoms. 

Alkenyloxy having from 3 to 25 carbon atoms is a branched or unbranched radical, such as, 
for example, propenyloxy, 2-butenyloxy, 3-butenyloxy, isobutenyioxy, n-2,4-pentadienytoxy, 

3- methyl-2-butenyloxy, n-2-octenyloxy, n-2-dodecenyloxy, iso-dodecenyloxy, oleyloxy, n-2- 
octadecenyloxy or n-4-octadecenyloxy. Preference is given to alkenyloxy having from 3 to 
18, especially from 3 to 12, for example from 3 to 6, more especially 3 or 4, carbon atoms. 

Alkynyl having from 3 to 25 carbon atoms is a branched or unbranched radical, such as, for 
example, propynyl ( — CH^-CEEECH ), 2-butynyl, 3-butynyl, n-2-octynyl or n-2-dodecynyl. 

Preference is given to alkynyl having from 3 to 18, especially from 3 to 12, for example from 
3 to 6, more especially 3 or 4, carbon atoms. 

Alkynyloxy having from 3 to 25 carbon atoms is a branched or unbranched radical, such as, 
for example, propynyloxy ( — OCH 2 — CE=CH ) 2-butynyloxy, 3-butynyloxy, n-2-octynyioxy 

or n-2-dodecynyloxy. Preference is given to alkynyloxy having from 3 to 18, especially from 3 
to 12, for example from 3 to 6, more especially 3 or 4, carbon atoms. 

C 2 -C25AIkyl interrupted by oxygen, sulfur or by — R 14 is, for example, ChVO-CH^, 

CH3-S-CH2-, CH 3 -NH-CH 2 -, CH 3 -N(CH 3 )-CH 2 -, CH 3 -0-CH 2 CH 2 -0-CH2-, 
CH 3 -{0-CH 2 CH2-) 2 0-CH 2 - f CH r (0-CH 2 CH 2 -) 3 0-CH 2 - or CHHO-CHzCH^^-CHa-. 

Cy-CgPhenylalkyl is, for example, benzyl, a-methylbenzyl, a,a-dimethylbenzyl or 2-phenyl- 
ethyl. Benzyl and a,a-dimethylbenzyl are preferred. 
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C 7 -C 9 Phenylalkyl unsubstituted or substituted at the phenyl radical by from 1 to 3 d-C 4 alkyI 
is, for example, benzyl, ct-methylbenzyi, a.a-dimethylbenzyl, 2-phenylethyl, 2-methylbenzyI, 
3-methyIbenzyl, 4-methylbenzyl, 2,4-dimethylbenzyl, 2,6-dimethylbenzyI or 4-tert-butylbenzyl. 
Benzyl is preferred. 

C 7 -C2sPhenylaIkyl interrupted by oxygen, sulfur or by — R 14 and unsubstituted or 

substituted at the phenyl radical by from 1 to 3 C r C 4 alkyl is a branched or unbranched radi- 
cal, such as, for example, phenoxym ethyl, 2-methyI-phenoxymethyl, 3-methyl-phenoxy- 
methyl, 4-methyl-phenoxymethyl, 2,4-dimethyl-phenoxymethyl, 2,3-dimethyl-phenoxymethyl, 
phenylthiomethyl, N-methyl-N-phenyl-methyl, N-ethyl-N-phenyl-methyl, 4-tert-butyl-phenoxy- 
methyl, 4-tert-butyl-phenoxyethoxy-methyl, 2,4-cfi-tert-butyI-phenoxymethyI, 2,4-di-tert-butyl- 
phenoxyethoxymethyl, phenoxyethoxyethoxyethoxymethyl, benzyloxymethyl, benzyloxy- 
ethoxymethyl, N-benzyl-N-ethyl-methyl or N-benzyl-N-isopropyi-methyl. 

Cr-CgPhenylalkoxy is, for example, benzyloxy, cc-methylbenzyloxy, a.a-dimethylbenzyloxy or 
2-phenylethoxy. Benzyloxy is preferred. 

Ci-C4Alkyl-substituted phenyl that contains preferably from 1 to 3, especially 1 or 2, alkyl 
groups is, for example, o- t m- or p-methylphenyl, 2,3-dimethylphenyl, 2,4-dimethylphenyl, 
2,5-dimethyiphenyl, 2,6-dimethylphenyl, 3,4-dimethylphenyI, 3,5-dimethylphenyl, 2-methyl-6- 
ethylphenyl, 4-tert-butylphenyl, 2-ethylphenyl or 2,6-diethyIphenyl. 

C^C^lkyl-substituted phenoxy that contains preferably from 1 to 3, especially 1 or 2, alkyl 
groups is, for example, o-, m- or p-methylphenoxy, 2,3-dimethylphenoxy, 2,4-dimethylphen- 
oxy, 2,5-dimethylphenoxy, 2,6-dimethyIphenoxy, 3,4-dimethylphenoxy, 3,5-dimethylphenoxy, 
2-methyl-6-ethylphenoxy, 4-tert-butyiphenoxy, 2-ethylphenoxy or 2,6-diethyIphenoxy. 

Unsubstituted or C,-C 4 aIkyl-substituted C 5 -C 8 cycloalkyl is, for example, cyclopentyi, methyl- 
cyclopentyl, dimethylcyclopentyl, cyclohexyl, methylcyclohexyl, dimethylcyclohexyl, trimethyl- 
cyclohexyl, tert-butylcyclohexyl, cycloheptyl or cyclooctyl. Cyclohexyl and tert-butylcyclohexyl 
are preferred. 
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Unsubstituted or C r C 4 alkyl-substituted C 5 -C 8 cycloalkoxy is, for example, cyclopentyloxy, 
methylcyclopentyloxy, dimethylcyclopentyloxy, cyclohexyloxy, methylcyclohexyloxy, dimethyl- 
cyclohexyloxy, trim ethy Icy clohexyloxy, tert-butylcyclohexyloxy, cycloheptyloxy or cyclooctyl- 
oxy. Cyclohexyloxy and tert-butylcyclohexyloxy are preferred. 

Alkoxy having up to 25 carbon atoms is a branched or unbranched radical, such as, for 
example, methoxy, ethoxy, propoxy, isopropoxy, n-butoxy, isobutoxy, pentyfoxy, isopentyl- 
oxy, hexyloxy, heptyloxy, octyloxy, decyioxy, tetradecyloxy, hexadecyloxy or octadecyloxy. 
Preference is given to alkoxy having from 1 to 12, especially from 1 to 8, for example from 1 
to 6, carbon atoms. 

C2-C 2 sAlkoxy interrupted by oxygen, sulfur or by — R 14 is, for example, 

CH3-0-CH 2 CH 2 0-, CH 3 -S-CH 2 CH 2 0- CH 3 -NH-CH 2 CH 2 0- t CH 3 -N(CH 3 )-CH 2 CH 2 0-, 
CH 3 -0-CH 2 CH 2 -0-CH 2 CH 2 0-, CH 3 -(0-CH 2 CH 2 -) 2 0-CH 2 CH 2 0-, 
CH 3 -(0-CH 2 CH 2 -) 3 0-CH 2 CH 2 0- or CH 3 -(0-CH 2 CH 2 -) 4 0-CH 2 CH 2 0-. 

Alkylthio having up to 25 carbon atoms is a branched or unbranched radical, such as, for 
example, methylthio, ethylthio, propyithio, isopropylthio, n-butylthio, isobutylthlo, pentylthio, 
isopentyithio, hexylthio, heptylthio, octylthio, decylthio, tetradecylthio, hexadecylthio or octa- 
decylthio. Preference is given to alkylthio having from 1 to 12, especially from 1 to 8, for 
example from 1 to 6, carbon atoms. 

Alkylamino having up to 4 carbon atoms is a branched or unbranched radical, such as, for 
example, methylamino, ethyiamino, propylamino, isopropylamino, n-butylamino, isobutyl- 
amino or tert-butylamino. 

Di(C 1 -C 4 -alkyl)amino denotes also that the two radicals, independently of one another, are 
branched or unbranched, such as, for example, dimethylamino, methylethylamino, diethyl- 
amino, methyl-n-propylamino, methylisopropylamino, methyl-n-butylamino, methylisobutyl- 
amino, ethylisopropylamino, ethyl-n-butylamino, ethylisobutylamino, ethyl-tert-butylamino, 
diethylamino, diisopropylamino, isopropyl-n-butylamino, isopropyiisobutylamino, di-n-butyl- 
amino or di-isobutylamino. 
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Alkanoylamino having up to 25 carbon atoms is a branched or unbranched radical, such as, 
for example, formylamino, acetylamino, propionylamino, butanoylamino, pentanoylamino, 
hexanoylamino, heptanoylamino, octanoylamino, nonanoylamino, decanoylamino, undeca- 
noylamino, dodecanoylamino, tridecanoylamino, tetradecanoylamino, pentadecanoylarnino, 
hexadecanoylamino, heptadecanoylamino, octadecanoylamino, eicosanoylamino or doco- 
sanoylamino. Preference is given to alkanoylamlno having from 2 to 18, especially from 2 to 
12, for example from 2 to 6, carbon atoms. 

CrC 18 Alkylene is a branched or unbranched radical, such as, for example, methylene, ethy- 
lene, propylene, trimethylene, tetramethylene, pentamethyfene, hexamethylene, heptamethy- 
lene, octamethylene, decamethylene, dodecamethylene or octadecamethylene. C t -C 12 AIky- 
lene, especially Ci-C 8 alkylene, is preferred, 

A C 1 -C 4 alkyl-substituted C s -C 12 cycloalkyIene ring that contains preferably from 1 to 3, espe- 
cially 1 or 2, branched or unbranched alkyl groups is, for example, cyclopentylene, methyl- 
cyclopentylene, dimethylcyclopentylene, cyclohexylene, methylcyclohexylene, dimethylcyclo- 
hexylene, trimethylcyclohexylene, tert-butylcyclohexylene, cycloheptylene, cyclooctylene or 
cyclodecylene. Cyclohexylene and tert-butylcyclohexylene are preferred. 

C 2 -C 18 Alkylene interrupted by oxygen, sulfur or by — R 14 is, for example, 

-CHrO-CHa-, -CH 2 -S-CH 2 -, -CH 2 -NH-CH 2 - t -CH 2 -N(CH 3 )-CH 2 -, -CH2-0-CH 2 CH 2 -0-CH 2 -, 
-CH 2 -(0-CH 2 CH 2 -) 2 0-CH 2 -, -CH 2 -(0-CH 2 CH 2 -) 3 0-CH r , -CH 2 -(0-CH 2 CH 2 -) 4 0-CH 2 - or 
-CH 2 CH 2 -S-CH 2 CH 2 -. 

C 2 -C 18 Alkenylene is, for example, vinylene, methylvinylene, octenylethylene or dodecenyl- 
ethyiene. C^-CeAlkenyiene is preferred. 

Alkylidene having from 2 to 20 carbon atoms is, for example, ethylidene, propylidene, buty- 
lidene, pentylidene, 4-methylpentylidene, heptylidene, nonylidene, tridecylidene, nonadecy- 
lidene, 1-methyIethylidene, 1-ethylpropylidene or 1-ethylpentylidene. C 2 -C©Alkylidene is pre- 
ferred. 
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Phenylaikylidene having from 7 to 20 carbon atoms is, for example, benzyiidene, 2-phenyI- 
ethylidene or 1-phenyl-2-hexyIidene. Cr-CgPhenylalkylidene is preferred. 

C 5 -C 8 CycloaIkyIene is a saturated hydrocarbon group having two free valencies and at least 
one ring unit and is, for example, cyclopentylene, cyclohexylene, cycloheptylene or cyclooc- 
tylene. Cyclohexylene is preferred. 

C 7 -C 8 Bicycloalkylene is, for example, bicycloheptylene or bicyclooctylene. 

Unsubstituted or Ct-Cialkyl-substituted phenylene or naphthylene is, for example, 1 ,2-, 1 ,3- 
or 1,4-phenylene, or 1,2-, 1,3-, 1,4-, 1,6-, 1,7-, 2,6- or 2,7-naphthylene. 1,4-Phenylene is 
preferred. 

A C r C 4 alkyl-substituted Cs-C 8 cycloalkyiidene ring that contains preferably from 1 to 3, espe- 
cially 1 or 2, branched or unbranched alkyl groups is, for example, cyclopentylidene, methyl- 
cyclopentylidene, dimethylcyclopentylidene, cyclohexylidene, methylcyclohexylidene, di- 
methylcyclohexylidene, trimethylcyclohexylidene, tert-butylcyclohexylidene, cycloheptylidene 
or cyclooctylidene. Cyclohexylidene and tert-butylcyclohexyiidene are preferred. 

A mono-, di- or tri-valent metal cation is preferably an alkali metal, alkaline earth metal or 
aluminium cation, for example Na* f K* B Mg~ Ca~ or AT~. 

Of interest are compositions comprising as component (b) at least one compound of formu- 
la I wherein, when n is 1 , R, is phenyl that is unsubstituted or substituted in the para-position 
by C^Cisalkylthio, di(d-C 4 alky!)amino, C 2 -C 8 aIkanoyloxy or by -CH2CH2OR23; mono- to pen- 
ta-substituted alkylphenyl having altogether a maximum total of 18 carbon atoms in the from 
1 to 5 alkyl substituents; unsubstituted or C,-C 4 alkyl-, C,-C 4 alkoxy-, C^alkylthio-, hydroxy- 
or amino-substituted naphthyl, biphenyl, terphenyl, phenanthryl, anthryl, fluorenyl, carbazolyi, 
thienyl, pyrrolyl, phenothiazinyl or 5,6,7,8-tetrahydronaphthyl, and R23 is C 2 -Ci 8 aIkanoyl. 

Preference is given to compositions comprising as component (b) at least one compound of 
formula I wherein, when n is 2, 
Rt is -Rt2*X-Ri3*, 



-16- 



R 12 and R 13 are phenylene, 
X is oxygen or -NR 3 r, and 
R 3t is C r C 4 aikyl. 



p re f erence j S given also to compositions comprising as component (b) at least one com- 
pound of formula I wherein, when n is 1 , 

R, is unsubstituted or d-dalkyt-, C,-C 4 alkoxy-, d-dalky!thio- t hydroxy-, halogen-, amino-, 
d-dalkylamino- or di(d-C 4 -alkyl)amino-substituted naphthyl, phenanthryl, thienyl, dibenzo- 
furyl, carbazolyl or fluorenyl or a radical of formula II 



R?. Rb. Rs. Rio and R t1 are each independently hydrogen, chlorine, bromine, hydroxy, 
CrC 18 alkyl, C2-C 18 aikyl interrupted by oxygen or sulfur; Ci-Ci 8 a!koxy, C2-C 18 alkoxy interrup- 
ted by oxygen or sulfur; d-C^alkylthio, C 3 -C 12 aIkenyloxy, Qrdaalkynyloxy, Cz-Cgphenyl- 
alkyl, C7-C 9 phenylalkoxy, unsubstituted or d^alkyl-substituted phenyl; phenoxy, cyclo- 
hexyl, C5-C 8 cycloalkoxy, d-dalkylamino, di(d-C4aIkyl)amino, C,-C 12 alkanoyl; Qrdaalka- 
noyl interrupted by oxygen or sulfur; d-d 2 alkanoyloxy, d-d2alkanoyloxy interrupted by 
oxygen or sulfur; d-d 2 alkanoylamino, d-Cualkenoyl, C 3 -Ci 2 alkenoyioxy,cyclohexylcar- 
bonyl, cyclohexylcarbonyioxy, benzoyl or d-dalkyi-substituted benzoyl; benzoyloxy or 

His o a* ^ 

d-dalkyl-substituted benzoyloxy; — O — C — C— R 1S or — O — C — C— O— , or, 

R 19 H R^ 

further, in formula II the radicals R 7 and R 8 or the radicals R 8 and R„ f together with the 
carbon atoms to which they are bonded, form a benzo ring, 

R15 is hydroxy, d-Ci2alkoxy or — N x 



R 18 and R 19 are each independently hydrogen or d-dalkyl, 
R 20 is hydrogen, 



-17- 



R 21 is hydrogen, phenyl, Ci-C t8 alkyl, C 2 -C 18 alkyl interrupted by oxygen or sulfun C7-C9- 
phenylalkyl, CVdaphenylalkyI interrupted by oxygen or sulfur and unsubstituted or substi- 
tuted at the phenyl radical by from 1 to 3 C,-C 4 alkyl; or, further, the radicals R20 and R 2 i, 
together with the carbon atoms to which they are bonded, form a cyclohexylene ring that is 
unsubstituted or substituted by from 1 to 3 CrC^alkyl, 
R22 is hydrogen or CrC 4 alkyl, 

R23 is hydrogen, d-Ctaalkanoyl, C3-C 1B alkenoyl, C 3 -C 12 aIkanoyl interrupted by oxygen or 
suJfur; C 2 -C 12 aikanoyl substituted by a dKd-CealkylJphosphonate group; C 6 -C 9 cycloalkyl- 



carbonyl, benzoyl. 



O 

H 

-c- 




o 

II 



-C CHg — S — CH 2 - 





J 2 



OO O 

II II or II ^ . 

C FL^ C C FL^ Rjq 

R 24 and R 25 are each independently hydrogen or Ci-C 12 alkyl, 
R 26 is hydrogen or d-C 4 alkyl, 

R27 is d-d^lkylene, d-Cealkenylene, (VCealkylidene, Cr-C 12 phenylaikylidene f Cs-C 8 cycIo- 
alkylene or phenylene, 



R^ is hydroxy, (VC 12 alkoxy or — N 

R^ is oxygen or -NH-, 
R30 is Ci-C 18 alkyl or phenyl, and 
s is 1 or 2. 



*25 
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Preference is given also to compositions comprising as component (b) at least one com- 
pound of formula I wherein, when n is 1 , 

R, is phenanthryl, thienyl, dibenzofuryl, unsubstituted or C,-C 4 alkyl-substituted carbazolyl; or 
fluorenyl; or Ri is a radical of formula II 




Re 



R?, Re, R9. Rio and Rn are each independently hydrogen, chlorine, hydroxy, d-C^alkyl, 
d-C^alkoxy, CVdealkylthio, C 3 -C 4 alkenyloxy, C3-C 4 alkynyloxy t phenyl, benzoyl, benzoyloxy 

^20 Rgi 

or — O — C — C — O— , 
R20 is hydrogen, 

R 21 is hydrogen, phenyl or d-CiealkyI or, further, the radicals R20 and R 21 , together with the 

carbon atoms to which they are bonded, form a cyclohexylene ring that is unsubstituted or 

substituted by from 1 to 3 d-dalkyl, 

R22 is hydrogen or d-dalkyl, and 

Rza is hydrogen, Ci-Ci 2 alkanoyl or benzoyl. 

Special preference is given to compositions comprising as component (b) at least one 
compound of formula I wherein, when n is 1 , 

R7, R* R9. Rtoand Rn are each independently hydrogen, Ct-dsalkyl, C 1 -C 4 alkylthio or 
phenyl. 

Of special interest are compositions comprising as component (b) at least one compound of 
formula I wherein 

R2, R3, R4 and R s are each independently hydrogen, chlorine, d-Ci 8 a!kyl t benzyl, phenyl, 
CrCscycloalkyl, d-daa'koxy, CVC^alkylthio, d-Ciealkanoyloxy, d-Ciealkanoylamino, 
CrCiealkenoyloxy or benzoyloxy; or, further, the radicals R 2 and R 3 or the radicals R 3 and Rt 
or the radicals R 4 and R 5 , together with the carbon atoms to which they are bonded, form a 
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benzo ring, R 4 may additionally be -(CH 2 ) p -COR 15 or -(CH 2 ) q OH or, when R 3 , R s and R 6 are 
hydrogen. R 4 may additionally be a radical of formula III, 

R 15 is hydroxy, C r C 12 alkoxy or — 

R 16 and R, 7 are methyl groups or, together with the carbon atom to which they are bonded, 
form a C r C 8 cydoaIkyIidene ring that is unsubstituted or substituted by from 1 to 3 
C,-C 4 alkyl, 

R24 and R25 are each independently hydrogen or Ct-CtzalkyI, 
p is 1 or 2, and 
q is 2, 3, 4, 5 or 6. 

Also of special interest are compositions comprising as component (b) at least one com- 
pound of formula I wherein at least two of the radicals R 2 , R 3f R4 and R 5 are hydrogen. 

Particularly of special interest are compositions comprising as component (b) at least one 
compound of formula I wherein R 3 and R 5 are hydrogen. 

More particularly of special interest are compositions comprising as component (b) at least 
one compound of formula I wherein 
R 2 is C,-C 18 alkyl, 
R 3 is hydrogen, 

R4 is d-C 4 alkyl or, when R 6 is hydrogen, R 4 may additionally be a radical of formula III, 
R 5 is hydrogen and 

R 16 and R t7 . together with the carbon atom to which they are bonded, form a cyclohexylidene 
ring. 

The following compounds are examples of the benzofuran-2-one type that are especially well 
suited as component (b) in the composition according to the invention: 3-{4-(2-acetoxyeth« 
oxy)phenyIJ-5,7-di-tert-buty[-benzofuran-2-one; 5,7-cfi-tert-butyI-3-[4-(2-stearoyloxyethoxy)- 
phenyl]-benzofuran-2-dne; 3,3 , -bis[5,7-di-tert-butyl-3-(4-[2-hydroxyethoxy]phenyl)-benzofu- 
ran-2-one]; 5,7-di-tert-butyl-3-(4-ethoxyphenyI)ben2ofuran-2-one; S-^-acetoxy-S.S-dimethyl- 
phenyl)-5,7-di-tert-buty!-benzofuran-2-one; S-CS.S-dimethyl^-pivaloyloxy-phenyO-S^-di-tert- 
butyl-benzofuran-2-one; 5 f 7-di-tert-butyl-3-phenyl-benzofuran-2-one; 5,7-di-tert-buty!-3-(3,4- 
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dimethyipheny!)-ben2ofuran-2-one; 5 f 7-di-tert-buty!-3-(2 f 3-dimethylphenyl)-ben2ofuran-2- 
one; 5 l 7-di-tert-butyl-3-(2 t 3 t 4 f 5 f 6-pentamethyI)-benzofuran-2-one; 5-methyl-7-(octadec-2-yl)- 
3-(3,4-dimetfiylphenyl)-ben2ofuran-2-one; 5-methyI-7-(octadec-2-yl)-3-(2 l 3-dimethyIphenyl)- 
benzofuran-2-one; 5-tert-butyl-7-(octadec-2-yl)-3-(3,4-dimethylphenyl)-benzofuran-2-one; 5- 
tert-butyl-7-(octadec-2-yI)-3-(2,3-dimethy!phenyl)-benzofuran-2-one and the compound of 
formula Vc 




(Vc). 



Also particularly of special interest are compositions comprising as component (b) at least 
one compound of formula V 



P 




R 4 Re 



wherein 

R 2 is hydrogen or C t -C 18 alkyl f 
R 3 is hydrogen, 

R4 is hydrogen, C t -C 6 alkyl or a radical of formula Ilia 




R 5 is hydrogen, 

R?. Re. FU and R t0 are each independently hydrogen, d-C 4 a!kyl or Ci-C 4 a!koxy, 

Rn is hydrogen, Ci~C 4 alkyI t 0,-C^alkoxy, C2-C a alkanoyloxy or — O-C— C-O-R^ , with the 

H 

proviso that at least two of the radicals R 7 , Rs» R9, R10 and Rn are hydrogen; 

R,e and R 17 , together with the carbon atom to which they are bonded, form a cyclohexylidene 

ring that is unsubstituted or substituted by from 1 to 3 Ct-C 4 alkyl, 

R20, R21 and R22 are hydrogen, and 

R23 is C 2 -Ci 8 alkanoyI. 

Preference is given more especially to compositions comprising as component (b) at least 
one compound of formula V 



p 




wherein 

R 2 is C 4 -C 18 alkyl, 
R 3 is hydrogen, 

R4 is C,-C 4 alkyl or a radical of formula Ilia 
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O 




(Hia), 



R s is hydrogen, 

R?, Re. R9 and R i0 are each independently hydrogen, C^alkyl or C,-C 4 alkoxy, 

R* ^ 

R 1t is hydrogen, d-C 4 alkyl, d-dalkoxy, C 2 -CeaIkanoyloxy or — O-C— C-O-R^ , with the 

H R^ 

proviso that at least two of the radicals R 7 . R* R9. Rio and Rn are hydrogen; 

R 16 and Ri 7l together with the carbon atom to which they are bonded, form a cyclohexylidene 

ring, 

R20, R21 and R22 are hydrogen, and 
R23 is C 2 -Ci8alkanoyl. 

Of very special interest are compositions comprising as component (b) at least one com- 
pound of formula V 




wherein 

R 2 is C 4 -Ci0alkyl, 
R 3 is hydrogen, 
FU is CrC 4 aIkyl, 
R 5 is hydrogen, and 
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R7. Re. R9. R io and Ru are each independently hydrogen or C : -C 4 alkyl, with the proviso that 
at least two of the radicals R 7 , R a , R 9 , R10 and R n are hydrogen. 

The compounds of the benzofuran-2-one type as component (b) in the composition accor- 
ding to the invention are known from the literature and their preparation is described, for 
example, in the following U.S. patent specifications: U.S. 4,325,863; U.S. 4,388,244; 
U.S. 5,175,312; U.S. 5,252,643; U.S. 5,216,052; U.S. 5,369,159; U.S. 5,488,117; 
U.S. 5,356,966; U.S. 5,367,008; U.S. 5,428,162; U.S. 5,428,177 or U.S. 5,516,920. 

Component (b) is suitable for the stabilisation of elastomers, especially light-coloured elasto- 
mers, against oxidative, thermal, light- or ozone-induced degradation. 

"Elastomers' are to be understood as being macromolecular materials that at room tempera- 
ture, after considerable deformation caused a small degree of stress, are capable of rapidly 
reassuming approximately their original shape. See also Hans-Georg Elias, "An Introduction 
to Polymer Science", chapter 12, "Elastomers", pages 388-393, 1997, VCH Verlagsgesell- 
schaft mbH, Weinheim, Germany; or Ullmann's Encyclopedia of Industrial Chemistry, Fifth, 
Completely Revised Edition, Volume A 23", pages 221-440 (1993). 

The compositions according to the invention may comprise as elastomers, for example, the 
following materials: 

1. Polymers of diolefins, such as polybutadiene or polyisoprene. 

2. Copolymers of mono- and diolefins with each other or with other vinyl monomers, such as 
propylene/isobutylene copolymers, propylene/butadiene copolymers, Isobutylene/isoprene 
copolymers, ethylene/alkylacrylate copolymers, ethylene/alkylmethacrylate copolymers, ethy- 
lene/vinyl acetate copolymers, acrylonitrile/butadiene copolymers and terpolymers of ethy- 
lene with propylene and a diene, such as hexadiene, dicyclopentadiene or ethylidenenorbor- 
nene. 

3. Copolymers of styrene or ct-methylstyrene with dienes or acryl derivatives, for example 
styrene/butadiene, styrene/butadiene/alkylacrylate and styrene/butadiene/methacrylate; and 
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also block copolymers of styrene, such as styrene/butadiene/styrene or styrene/isoprene/sty- 
rene. 

4. Halogen-containing polymers, for example polychloroprene, chlorinated rubber, chlorina- 
ted and bromated copolymer of tsobutyiene/isoprene (halobutyl rubber). 

5. Natural rubber. 

6. Aqueous emulsions of natural or synthetic rubbers, such as natural rubber latex or latices 
of carboxylated styrene/butadiene copolymers. 

The elastomers to be protected are preferably vulcanised elastomers. Special preference Is 
given to polydiene vulcanisates or halogen-containing polydiene vulcanisates, especially sty- 
rene/butadiene copolymer vulcanisates. 

Component (b) is added to the elastomer to be stabilised advantageously in an amount of 
from 0.2 to 10 %, for example from 0.5 to 5 %, preferably from 0.8 to 3.0 %, based on the 
weight of the elastomer to be stabilised. 

In addition to components (a) and (b) the compositions according to the invention may addi- 
tionally comprise further additives, such as, for example, the following: 

1 . Antioxidants 

1.1. Alkylated monophenols . for example 2,6-di-tert-butyl-4-methylphenoI > 2-tert-butyI-4,6-di- 
methyiphenol, 2,6-di-tert-butyI-4-ethylphenoI, 2 f 6-di-tert-butyi-4-n-butylphenoI, 2,6-di-tert-bu- 
tyl-4-isobutylphenol, 2,6-dicycIopentyl-4-methylpheno1, 2-(a-methyIcyclohexyI)-4 > 6-dimethyl- 
phenol, 2,6-dioctadecyI-4-methy!phenol, 2,4,6-tricyclohexyiphenoI, 2,6-di-tert-butyl-4-meth- 
oxymethylphenol, nonyiphenols which are linear or branched in the side chains, for example, 
2,6-di-nonyM-methylphenol, 2,4-dimethyl-6-(1 '-methyIundec-1 '-yljphenol, 2,4-dimethyl-6-(1 - 
methylheptadec-1 -yljphenol, 2,4-dimethyl-6-(1 , -methyitridec-1 -yI)phenoI and mixtures there- 
of. 
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1- 2. Alkvlthiomethvlphenols , for example 2,4-dioctylthiomethyl-6-tert-butylphenol 1 2,4-dioctyI- 
thiomethyI-6-methyIphenoI, 2,4-dioctylthiomethyl-6-ethylphenoI, 2,6-di-dodecylthiomethyl-4- 
nonylphenol. 

1.3. Hvdroauinones and alkylated hvdroauinones. for example 2,6-di-tert-butyl-4-methoxy- 
phenol, 2,5-di-tert-butyIhydroquinone, 2,5-di-tert-amylhydroquinone, 2,6-diphenyl-4-octade- 
cyfoxyphenol, 2,6-di-tert-butylhydroquinone, 2,5-di-tert-butyI-4-hydroxyanisole, 3,5-di-tert-bu- 
tyf-4-hydroxyanisole, 3,5-di-tert-butyl-4-hydroxyphenyl stearate, bis-(3,5-di-tert-butyl-4-hy- 
droxyphenyl) adipate. 

1.4. Tocopherols, for example ct-tocopherol, p-tocopherol, ^tocopherol, S-tocopherol and 
mixtures thereof (Vitamin E). 

1.5. Hvdroxvlated thiodiphenvl ethers , for example 2 f 2 , -thiobis(6-tert-butyI-4-methylphenoI), 
2 f 2-thiobis(4-octylphenol), 4,4Mhiobis(6-tert-butyl-3-methyIphenol), 4,4'-thiobis(6-tert-butyl- 

2- methylphenol), 4,4Mhiobis-(3,6-di-sec-amyIphenoI), 4.4'-bis(2 ( 6-dimethyl-4-hydroxyphe- 
nyl) disulfide. 

1.6. Alkvlidenebisphenols . for example 2,2-methylenebis(6-tert-butyl-4-methylpheno0, 2,2- 
methylenebis(6-tert-butyl-4-ethyIphenoI), 2^-methylenebis[4-methyl-6-(a-methylcyclohexy()- 
phenol], 2,2-methylenebis(4-methyI-6-cycIohexylphenol) f 2,2-methylenebis(6-nonyl-4-me- 
thylphenol), 2 f 2'-methylenebis(4,6-di-tert-butylphenol) f 2,2'-ethylidenebis(4 f 6-^-tert-butylphe- 
nol), 2 f 2'-ethylidenebis(6-tert-butyl-4-isobutylphenoI), 2,2-methyIenebis[6-(a-methylben2yl)- 
4-nonyfphenol], 2 p 2'-methyIenebis[6-(a f a-dimethyIbenzyl)-4-nonylphenoI], 4,4 r -methylenebis- 
(2,6-di-tert-butylphenol), 4,4 , -methylenebis(6-tert-butyl-2-methyIphenol) i 1 ,1-bis(5-tert-butyf- 
4-hydroxy-2-methylphenyI)butane, 2 l 6-bis(3-tert-butyl-5-methyl-2-hydroxybenzyl)-4-methyl- 
phenol, 1 ,1 ( 3-tris(5-tert-butyl-4-hydroxy-2-methyIphenyI)butane r 1 , 1 -bis(5-tert-butyl-4-hydr- 
oxy-2-methyl-phenyJ)-3-n-dodecyImercaptobutane. ethylene glycol bis[3,3-bis(3 -tert-butyl-4- 
hydroxyphenyf)butyrate], bis(3-tert-butyl-4-hydroxy-5-methyl-phenyI)dicycIopentadiene, bis[2- 
(S'-tert-butyl^'-hydroxy-S'-methylben^^^^ 1 , 1 -bis- 
(3 f 5-dimethyl-2-hydroxyphenyl)butane f 2 > 2-bis-(3 l 5-di-tert-buty!-4-hydroxyphenyl)propane t 
2,2-bis-(5-tert-butyl-4-hydroxy2-methy[phenyI)-4-n-dodecylmercaptobutane, 1,1,5,5-tetra-(5- 
tert-butyI-4-hydroxy-2-methylphenyl)pentane. 
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1.7. N- and S-benzvl compounds , for example S.S.S^'-tetra-tert-butyM^'-dihydroxydi- 
benzyl ether, octadecyI-4-hydroxy-3 f 5-dimethyIbenzyImercaptoacetate f tridecyI-4-hydroxy- 
3,5-di-tert-butylbenzylmercaptoacetate, tris(3,5-di-tert-butyI-4-hydroxybenzyl)amine, bis(4- 
tert-butyl-S-hydroxy^.B-dimethylbenzyOdithioterephthalate, bis(3,5-di-tert-butyl-4-hydroxy- 
benzyl)sulfide, isooctyl-3,5-di-tert-butyI-4-hydroxyben2ylmercaptoacetate. 

1.8. Hvdroxvbenzvlated malonates . for example dioctadecyl-2,2-bis-(3 f 5-dMert-butyl-2-hy- 
droxybenzyl)-malonate, di-octadecyl-2-(3-tert-butyl-4-hydroxy-5-methyfben2yl)-malonate f di- 
dodecylmercaptoethyl^^-bis-fa.S-di-tert-butyl^-hydroxybenzylJmalonate, bis[4-(1 , 1 ,3, 3-te- 
tramethylbutyt)phenyn-2,2-bis(3,5-dh^^ 

1.9. Aromatic hvdroxvbenzvl compounds , for example 1 t 3,5-tris-(3,5-di-tert-butyI-4-hydroxy- 
benzyl)-2A6-trimethylbenzene, l^-bisCS^^Ii-tert-butyM-hydroxybenzyO^.S^.e-tetrame- 
thylbenzene, 2 l 4 l 6-tris(3,5-dl-tert-butyl-4-hydroxyben2yl)phenol. 

1.10. Triazine Compounds , for example 2,4-bis(octylmercapto)-6-(3 1 5-di-tert-butyl-4-hydroxy- 
aniHno)-1 t 3 f 5-triazine ( 2-octylmercapto-43-bis(3 l 5-di-tert-butyl-4-hydroxyaniiino)-1 ? 3 1 5-tri- 
azine, 2-octyImercapto^,6-bis(3 t 5-di-tert-butyM^^ 2,4,6-tris- 
(3 f 5-di-tert-butyl-4-hydroxyphenoxy)-1 ,2,3-triazine, 1 f 3 f 5-tris-(3 ? 5-di-tert-butyl-4-hydroxyben- 
zyl)isocyanurate f 1 l 3 f 5-tris(4-tert-butyl-3-hydroxy-2 f 6-dimethyIbenzy0isocyanurate f 2,4,6-tris- 
(S.S-di-tert-butyM-hydroxyphenylethyt^l.S.S-triazine, I^S-tris^.S-di-tert-butyM-hydroxy- 
phenylpropionyl)-hexahydro-1 ,3,5-triazine, 1 f 3 ( 5-tris(3 r 5-dicyclohexyl-4-hydroxybenzyl)iso- 
cyanurate. 

1.11. Benzvlphosphonates. for example dimethyl^.S-di-tert-butyi^-hydroxybenzylphospho- 
nate, diethyl-S.S-di-tert-butyl^-hydroxybenzylphosphonate, diotfadecy!3,5-dMert-butyl-4~hy- 
droxybenzylphosphonate, dioctadecyl-5-tert-butyl-4-hydroxy-3-methylbenzylphosphonate f 
the calcium salt of the monoethyl ester of 3,5-di-tert-butyl-4-hydroxybenzylphosphonic acid. 



1.12. Acvlaminophenote . for example 4-hydroxylauraniIide, 4-hydroxystearaniIide f octyl N 
(3 f 5-di-tert-butyl-4-hydroxyphenyl)carbamate. 
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1.13. Esters of B-f3.5-di-tert-butvl-4>hvdroxvDhenvnpropionic acid with mono- or polyhydric 
alcohols, e.g. with methanol, ethanol, n-octanol, i-octanol, octadecanol, 1 ,6-hexanediol, 1 ,9- 
nonanediol, ethylene glycol, 1,2-propanedio!, neopentyl glycol, thiodiethylene glycol, Methy- 
lene glycol, triethylene glycol, pentaerythritol, tris(hydroxyethyl) isocyanurate, N,N-bis(hy- 
droxyethyI)oxamide, 3-thiaundecanol, 3-thiapentadecanoI, trimethylhexanediol, trimethylol- 
propane, 4-hydroxymethyl-1-phospha-2,6,7-trioxab!cyclot2.2.2]octane. 

1.14. Esters of B-(5-tert-buM-4-hvdroxv-3-methvlphenvnproplonic acid with mono- or poly- 
hydric alcohols, e.g. with methanol, ethanol, n-octanol, i-octanol, octadecanol, 1,6-hexanedi- 
ol, 1 f 9-nonanedioI, ethylene glycol, 1 ,2-propanediol, neopentyl glycol, thiodiethylene glycol, 
diethylene glycol, triethylene glycol, pentaerythritol, tris(hydroxyethyl) isocyanurate, N,N-bis- 
(hydroxyethyl)oxamide, 3-thiaundecanol, 3-thiapentadecanoI, trimethylhexanediol, trimethyl- 
olpropane, 4-hydroxymethyl-1 -phospha-2,6,7-trioxablcyclo[2.2.2]octane. 

1.15. Esters of B-f3,5-dicvclohexvl-4-hvdroxyphenvnpropionic acid with mono- or polyhydric 
alcohols, e.g. with methanol, ethanol, octanol, octadecanol, 1 ,6-hexanedioI, 1 ,9-nonanediol, 
ethylene glycol, 1 ,2-propanediol, neopentyl glycol, thiodiethylene glycol, diethylene glycol, tri- 
ethylene glycol, pentaerythritol, tris(hydroxyethyI)isocyanurate, N,N'-bis(hydroxyethyl)ox- 
amide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethylolpropane, 4-hy- 
droxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane. 

1.16. Esters of 3.5-di-tert-butvl-4-hvdroxvphenvl acetic acid with mono- or polyhydric alco- 
hols, e.g. with methanol, ethanol, octanol, octadecanol, 1 ,6-hexanediol, 1 ,9-nonanediol, 
ethylene glycol, 1 ,2-propanedioI, neopentyl glycol, thiodiethylene glycol, diethylene glycol, 
triethylene glycol, pentaerythritol, tris(hydroxyethy!)isocyanurate, N,N-bis(hydroxyethyl)ox- 
amide, 3-thiaundecanol, 3-thiapentadecanoI, trimethylhexanediol, trimethylolpropane, 4-hy- 
droxymethyl-1-phospha-2,6,7-trioxablcyclo[2.2.2]octane. 

1.17. Amides of B-f3.5-di-tert-butvl-4-hvdroxvphenvnproplonlc acid e.g. N,N'-bis(3,5-di-tert- 
butyI-4-hydroxyphenylpropionyI)hexamethylenediamide, N.N'-bisfS.S-di-tert-butyM-hydroxy- 
phenylpropionyQtrimethylenediamide, N.N-bisCS^-di-tert-butyM-hydroxyphenylpropionyl)- 
hydrazide, N.N-bis^-fS-IS.S-di-tert-butyl^-hydroxyphen^lpropionyloxyJethyiloxamide (Nau- 
gard e XL-1 supplied by Uniroyal). 
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1.18. Ascorbic acid (vitamin C) 

1.19. Aminic antioxidants, for example N.N-dMsopropyl-p-phenylenediamine, N.N-di-sec-bu- 
tyl-p-phenylenediarnine, N.N'-bisO ,4-dimethylpentyl)-p-phenyIenediamine, N,N-bis(1-ethyl-3- 
methylpentyl)-p-phenylenediamine, N,N-bis(1 -methylheptyO-p-phenylenediamine, N,N'-dicy- 
clohexyl-p-phenylenediamine, N,N-diphenyl-p-phenylenediamine, N,N'-bis(2-naphthyr)-p- 
phenylenediamine, N-isopropyl-N'-phenyl-p-phenylenediamine, N-(1 ,3-dimethyIbutyl)-N , -phe- 
nyl-p-phenylenediamine, N-(1 -methylheptytJ-N'-phenyl-p-phenylenediamine, N-cyclohexyl-N- 
phenyl-p-phenlenediamine, 4-(p-toiuenesulfamoyl)diphenylamine, N.N'-dimethyl-N.N'-di-sec- 
butyl-p-phenylenediamine, diphenylamine, N-ailyldiphenylamine, 4-isopropoxydiphenyIamine, 
N-phenyl-1 -naphthylamine, N-(4-tert-octylphenyl)-1 -naphthylamine, N-phenyl-2-naphthyl- 
amine, octylated diphenylamine, for example p.p'-di-tert-octyldiphenylamine, 4-n-butyiamino- 
phenol, 4-butyryIaminophenol, 4-nonanoylaminophenoI, 4-dodecanoylaminophenol, 4-octa- 
decanoylaminophenol, bis(4-methoxyphenyl)amine, 2,6-di-tert-butyl-4-dimethyIaminomethyl- 
phenol, 2,4 , -diaminodiphenylmethane, 4,4 , -diaminodiphenylmethane, N.N.N'.N'-tetramethyl- 
4,4-diaminodiphenylmethane, 1 ,2-bis[(2-methylphenyl)amino]ethane, 1 ,2-bis(phenylamino)- 
propane, (o-tolyl)biguanide, bist4-(1',3 f -dimethylbutyl)phenyl]amine, tert-octylated N-phenyl- 
1 -naphthylamine, a mixture of mono- and dialkylated tert-butyl/tert-octyldiphenylamines, a 
mixture of mono- and dialkylated nonyldiphenylamines, a mixture of mono- and dialkylated 
dodecyldiphenylamlnes, a mixture of mono- and dialkylated isopropyl/isohexyldiphenyl- 
amines, a mixture of mono- und dialkylated tert-butyldiphenylamlnes, 2,3-dihydro-3,3-di- 
methyl-4H-1,4-benzothiazine, phenothiazlne, a mixture of mono- und dialkylated tert-butyl/- 
tert-octylphenothiazines, a mixture of mono- und dialkylated tert-octyl-phenothiazines, N- 
allyfphenothiazin, N,N,N', N'-tetraphenyM ,4-diaminobut-2-ene, N,N-bis(2,2,6,6-tetramethyl- 
piperid-4-yl-hexamethyienediamine, bis(2,2,6,6-tetramethylpiperid-4-y!)sebacate, 2,2,6,6- 
tetramethyIpiperidin-4-one, 2,2,6,6-tetramethylpiperidin-4-oL 

2. UV absorbers and light stabilisers 

2.1 . 2-f2'-Hvdroxyphenvnbenzotriazoles. for example 2-(2'-hydroxy-5 f -methylphenyl)-benzo- 
triazole, 2-(3',5 , -di-tert-butyl-2 , -hydroxyphenyI)benzotriazoIe f 2-(5 , -tert-butyI-2'-hydroxyphe- 
nyl)benzotriazole, 2-(2'-hydroxy-5 '-(1 ,1 ,3,3-tetramethylbutyl)phenyl)benzotriazole, 2-(3',5'-di- 
tert-butyI-2'-hydroxyphenyl)-5-chloro-benzotriazoIe, 2-(3-tert-butyl- 2'-hydroxy-5'-methylphe- 
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ny!)-5-chIoro-benzotriazole, 2-(3-sec-butyl-5Mert-butyl-2 , -hydroxyphenyl)ben20tria2oIe, 2-(2- 
hydroxy-4'-octyloxyphenyI)benzotriazoIe, a-fS'.S'-di-tert-amyl^-hydroxyphenylJbenzotriazole, 
2-(3\5 , "bis-(a t a^imethyIben2yl)-2 , -hydroxyphenyl)benzotriazo!e t 2-(3-tert-butyl-2-hydroxy- 
5 , -(2-octyioxycarbonylethy!)pheny[)-5-chioro-benzotriazole l 2-(3-tert-butyl-5 , -[2-(2-ethylhexyl- 
oxyJ-c^rbonylethyll-^-hydroxyphenylJ-S-chloro-benzotriazole, 2-(3 , -tert-buty!-2-hydroxy-5 f -(2- 
methoxycart>onylethyl)phenyl)-5-chloro-benzotriazole t 2-(3 , -tert-butyl-2'-hydroxy-5 , -(2-meth- 
oxycarbonylethyI)phenyl)benzotriazole, 2-(3Mert-butyl-2 , -hydroxy-5 , -(2-octyIoxycarbonyl- 
ethyI)phenyf)benzotriazole, 2-(3Mert-butyl-5H2-(2-ethylhexyIoxy)carbon 
phenyl)benzotriazole, 2-(3'-dodecyl-2 , -hydroxy-5-methytphenyI)benzotriazole, 2-(3 , -tert-butyl- 
2-hydroxy-5 , -(2-isooctyloxycarbonylethyI)phenylbenzotriazo!e, 2,2Vnethylene-bis[4-(1 ,1 ,3,3- 
tetramethylbutyl)-6-benzotriazole-2-ylphenoq; the transesterification product of 2-[3'-tert-bu- 
ty!-5 , -(2-methoxycarbonyIethyI)-2'-hydroxyphenyI]-2H-benzotriaz^ with polyethylene glycol 

300; [r-C^CHj-COO-CHjjCH^ where R = S'-tert-butyM'-hydroxy-S'^H-benzotri- 

azof-2-ylphenyI, 2-[2 , -hydroxy«3 , -(a,a-dimethylbenzyl)-5 , .(1,1 ,3,3-tetramethyIbuty!)-phenyJ]- 
benzotriazole; 2-[2'-hydroxy-3 , -(1 , 1 ,3,3«tetramethylbutyI)-5 , -(a I a-dimethylbenzyl)-phenyI]ben- 
zotriazole. 

2.2. 2-Hvdroxvbenzophenones. for example the 4-hydroxy. 4-methoxy, 4-octyloxy, 4-decyI- 
oxy, 4-dodecyloxy, 4-benzyloxy, 4,2\4'-trihydroxy and 2'-hydroxy-4,4'-dimethoxy derivatives. 

2.3. Esters of substituted and uns ubstttuted benzoic acids , as for example 4-tertbutyi-phenyl 
salicylate, phenyl salicylate, octylphenyl salicylate, dibenzoyl resorcinol, bis(4-tert-butylben- 
zoyl) resorcinol, benzoyl resorcinol, 2,4-dMert-butylphenyi 3,5Kfi-tert-butyl-4-hydroxybenzo- 
ate, hexadecyl 3,5-di-tert-buty!-4-hydroxybenzoate, octadecyl 3.5-di-tert-butyl-4-hydroxyben- 
zoate, 2-methyl-4,6-di-tert-butyIphenyl 3,5<fi-tert-butyI-4-hydroxybenzoate. 

2.4. Acrylates, for example ethyl ct-cyano-p.p-diphenylacryfate, isooctyi a-cyano-p,p-diphe- 
nylacrylate, methyl cc-carbomethoxycinnamate, methyl a-cyano-p-methyl-p-methoxy-cinna- 
mate, butyl a-cyano-p<nethyl-p-methoxy-cinnamate, methyl a-cart>omethoxy-p-methoxycin- 
namate and N-(P-carbomethoxy-p-cyanovinyI)-2-methylindoIine. 
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2.5. Nickel compounds , for example nickel complexes of 2,2 , -thio-bis-[4-(1,1,3,3-tetramethyl- 
butyl)pheno!] f such as the 1:1 or 1:2 complex, with or without additional ligands such as n- 
butylamine, triethanolamme or N-cyclohexyldiethanoiamine, nickel dibutyldithiocarbamate, 
nickel salts of the monoalkyl esters, e.g. the methyl or ethyl ester, of 4-hydroxy-3,5-di-tert- 
butylbenzylphosphonic acid, nickel complexes of ketoximes, e.g. of 2-hydroxy-4-methyiphe- 
nyl undecylketoxlme, nickel complexes of 1-phenyI-4-Iauroyl-5-hydroxypyrazoIe, with or with- 
out additional ligands. 

2.6. Qxamides. for example 4,4-dioctyloxyoxanilide, 2,2 , -diethoxyoxanilide, 2,2'-dioctyloxy- 
S.S'-di-tert-butoxanilide, 2 f 2 , -didodecyloxy-5,5-di-tert-butoxaniIide, 2-ethoxy-2'-ethyloxanilide, 
N,NM3is(3Kfimethylaminopropyl)oxamide, 2-ethoxy-5-tert-butyl-2'-ethoxaniIide and its mixture 
with 2-ethoxy-2-ethyI-5,4 -di-tert-butoxanilide, mbctures of o- and p-methoxy-disubstituted 
oxanilides and mixtures of o- and p-ethoxy-disubstituted oxanilides. 

2.7. 2-f2-Hvdroxvphenvn-1 .3.5-triazines . for example 2,4,6-tris(2-hydroxy-4-octyloxyphenyl)- 
1 ,3,5-triazine, 2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(2,4-dimethytphenyI)-1 ,3,5-triazine, 2- 
(2,4-dihydroxyphenyl)-4,6-bis(2 l 4-dimethylphenyl)-1 l 3,5-triazlne, 2,4-bis(2-hydroxy-4-propyl- 
oxyphenyl)-6-(2,4-dimethylphenyl)-1 ,3,5-triazine, 2-(2-hydroxy-4-octyIoxyphenyl)-4,6-bis(4- 
methylphenyl)-1 ,3,5-triazine, 2-(2-hydroxy-4-dodecyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)- 
1 ,3,5-triazine, 2-(2-hydroxy-4-tridecyioxyphenyI)-4,6-bis(2 > 4-dimethylphenyl)-1 ,3,5-triazine, 2- 
[2-hydroxy-4-(2-hydroxy-3-butyloxy-propoxy)ph 2-[2- 
hydroxy-4-(2-hydroxy-3-octyloxy-propyloxy)phenyl]-4^ 2-[4- 
(dodecyloxy/tridecyloxy-2-hydroxypropoxy)-2-hydroxy-phenyl]-4 ? 6-bis(2 l 4-dimethylphen 

1 ,3,5-triazine, 2-[2-hydroxy-4-(2-hydroxy-3-dodecyloxy-propoxy)phenyI]-4 f 6-bis(2,4-dimethyI- 
phenyl)-1 ,3,5-triazine, 2-(2-hydroxy-4-hexyIoxy)phenyl-4,6-diphenyl-1 ,3,5-triazine, 2-(2-hy- 
droxy-4-methoxyphenyl)-4,6-diphenyI-1,3,5-triazine, 2,4,6-tris[2-hydroxy-4-(3-butoxy-2-hy- 
droxy-propoxy)phenyI]-1 ,3,5-triazine, 2-(2-hydroxypheny!)-4-(4-methoxyphenyl)-6-phenyl- 
1 ,3,5-triazine, 2-{2-hydroxy-4-[3-(2-ethylhexyl-1 -oxy)-2-hydroxypropyioxy]phenyI}-4,6-bis(2,4- 
dimethylphenyl)-1 ,3,5-triazine. 

3. Metal deactivators , for example N.N'-diphenyloxamide, N-salicylal-N'-salicyloyI hydrazine, 
N.N-bisfsalicyloyl) hydrazine, N,N-bis(3,5-di-tert-butyI-4-hydroxyphenyIpropionyl) hydrazine, 
3-salicyloyiamino-1,2,4-triazoIe, bis(benzylidene)oxalyl dihydrazide, oxanilide, isophthaloyl 
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dihydrazide, sebacoyl bisphenylhydrazide, N.N'-diacetyladipoyl dihydrazide, N.N-bisfsalicyl- 
oyl)oxalyl dihydrazide, N,N'-bis(salicyloyl)thiopropionyl dihydrazide. 

4. Phosphites and phosphonites . for example triphenyl phosphite, diphenyl alkyl phosphites, 
phenyl dialkyl phosphites, tris(nonylphenyl) phosphite, trilauryl phosphite, trioctadecyl phos- 
phite, distearyl pentaerythritol diphosphite, tris(2 l 4-dMert-butyiphenyI) phosphite, diisodecyl 
pentaerythritol diphosphite, bis(2,4-di-tert-butylphenyl) pentaerythritol diphosphite, bls(2,6-di- 
tert-butyl-4-methylphenyI)-pentaerythritol diphosphite, diisodecyloxypentaerythrito! diphos- 
phite, bis(2,4-di-tert-butyl-6-methylphenyl)pentaerythritol diphosphite, bis(2,4,6-tris(tert-butyl- 
phenyf)pentaerythritol diphosphite, tristearyl sorbitol triphosphite, tetrakis(2,4-di-tert-butyl- 
phenyl) 4,4-biphenyiene diphosphonite, 6-isooctyloxy-2,4,8,10-tetra-tert--butyl-12H-dibenz- 
[d,g]-1,3,2-cfioxaphosphocin, bis(2,4-di-tert-butyl-6-methyiphenyf) methyl phosphite, bis(2,4- 
di-tert-butyl-6-methytphenyt) ethyl phosphite, 6-fluoro-2,4,8,10-tetra-tert-butyl-12-methyl-di- 
benz{d,g]-1 ,3,2-dioxaphosphocin, 2,2',2 w -nitriIo[triethyltris(3,3 , f 5,5Metra-tert-butyH ,1'-biphe- 
nyl-2 f 2'-diyI)phosphite], 2-ethylhexyl(3,3\5.5Metra-ter^utyM , 1 '-biphenyl-^'-diylfchosphite. 

5. Hvdroxviamines. for example, N,N-dibenzyihydroxylamine, N,N-diethylhydroxylamine, 
N,N-dioctylhydroxylamine, N,N-diJaurylhydroxylamine, N,N-ditetradecylhydroxyIamine, N,N- 
dihexadecylhydroxylamine, N.N-dioctadecylhydroxylamine, N-hexadecyl-N-octadecylhydrox- 
ylamine, N-heptadecyl-N-octadecylhydroxylamine, N t N-dia!kyIhydroxylamine derived from 
hydrogenated tallow amine. 

6. Nitrones. for example, N-benzyl-alpha-phenyl-nitrone, N-ethyl-alpha-methyl-nitrone, N-oc- 
tyl-alpha-heptyl-nitrone, N-iauryl-alpha-undecyl-nitrone, N-tetradecyl-alpha-tridcyl-nitrone, N- 
hexadecyl-alpha-pentadecyl-nitrone, N-octadecyl-alpha-heptadecyl-nitrone, N-hexadecyl-al- 
pha-heptadecyl-nitrone, N-ocatadecyl-alpha-pentadecyl-nitrone, N-heptadecyl-alpha-hepta- 
decyl-nitrone, N-octadecyl-alpha-hexadecyl-nitrone, nitrone derived from N,N-dialky!hydroxyl- 
amine derived from hydrogenated tallow amine. 



7. Thiosvnerqists. for example, dilauryl thiodipropionate or distearyl thiodipropionate or com- 
pounds of the formula I" 




wherein 

R, is hydrogen, C : -C 12 alkyi, cydohexyl, phenyl or benzyl, 
R 2 is hydrogen or C 1 -C 4 alkyl > and 
n is 0, 1 or 2. 

8. Peroxide scavengers , for example esters of {J-thiodipropionic acid, for example the lauryl, 
stearyl, myristyl or tridecyl esters, mercaptobenzimidazole or the zinc salt of 2-mercapto- 
benzimidazole, zinc dibutyldithiocarbamate, dioctadecyl disulfide, pentaerythritol tetrakis(fJ- 
dodecylmercapto)propionate. 

9. Basic co-stabilisers , for example, melamine, polyvinylpyrrolidone, dicyandiarnide, triallyf 
cyanurate, urea derivatives, hydrazine derivatives, amines, polyamides, polyurethanes, alkali 
metal salts and alkaline earth metal salts of higher fatty acids for example calcium stearate, 
zinc stearate, magnesium behenate, magnesium stearate, sodium ricinoleate and potassium 
palmitate, antimony pyrocatecholate or zink pyrocatecholate. 

10. Nucleating agents, for example, inorganic substances such as talcum, metal oxides such 
as titanium dioxide or magnesium oxide, phosphates, carbonates or sulfates of, preferably, 
alkaline earth metals; organic compounds such as mono- or polycarboxylic acids and the 
salts thereof, e.g. 4-tert-butylbenzoic acid, adipic acid, diphenylacetic acid, sodium succinate 
or sodium benzoate; polymeric compounds such as ionic copolymers (ionomers). 

11. Fillers and reinforcing agents , for example, calcium carbonate, silicates, glass fibres, 
glass bulbs, asbestos, talc, kaolin, mica, barium sulfate, metal oxides and hydroxides, car- 
bon black, graphite, wood flour and flours or fibers of other natural products, synthetic fibers. 



12. Other additives, for example, plasticisers, lubricants, emulsifiers, pigments, rheology 
additives, catalysts, flow-control agents, dispersants, flameproofing agents, optical brighte- 
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ners, antistatic agents, blowing agents, vulcanisation activators, vulcanisation accelerators, 
vulcanising agents, charge control agents. 

Preferred compositions according to the invention additionally comprise as further additives 
one or more components from the group consisting of pigments, dyes, fillers, flow control 
agents, dispersion auxiliaries, plasticisers, vulcanisation activators, vulcanisation accelera- 
tors, vulcanising agents, charge control agents, adhesion improvers, light stabilisers or anti- 
oxidants, such as, for example, phenolic antioxidants (points 1.1 to 1.18 of the list) or aminic 
antioxidants (point 1.19 of the list), organic phosphites or phosphonites (point 4 of the list) 
and/or thiosynergists (point 7 of the list). 

The additional additives are added, for example, in concentrations of from 0.01 to 10 %, 
based on the total weight of the light-cofoured elastomer to be stabilised. 

The incorporation of component (b) and, if desired, further additives, in the elastomer is 
effected according to known methods, for example before or during shaping or vulcanisation, 
or alternatively by applying component (b) in dissolved or dispersed form to the elastomer, 
where appropriate with subsequent evaporation of the solvent. Component (b) and, if de- 
sired, further additives, may also be added to the elastomer to be stabilised in the form of a 
master batch in which they are present, for example, in a concentration of from 2.5 to 25 % 
by weight 

Component (b) and, if desired, further additives, may be added also before or during the 
polymerisation of synthetic elastomers or before crosslinking. 

Component (b) and, if desired, further additives, may be incorporated into the elastomer to 
be stabilised either in pure form or encapsulated in waxes, oils or polymers. 

Component (b) and, if desired, further additives, may also be applied to the elastomer to be 
stabilised by means of spraying. They are capable of diluting other additives (for example 
the above-mentioned conventional additives) or melts thereof, so that they can be sprayed 
together with those additives onto the light-coloured elastomer to be stabilised. Addition by 
spraying during the deactivation of the polymerisation catalysts is of particular advantage, it 
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being possible, for example, for the vapour used for the deactivation to be used for the 
spraying. 

The elastomers so stabilised may be used in a wide variety of forms, for example in the form 
of elastic bands, moulding materials, profile sections, conveyor belts or tires. 

The present invention relates also to a method of stabilising elastomers against oxidative, 
thermal or light-induced degradation which comprises incorporating in or applying to those 
elastomers at least one component (b). 

The present invention relates especially preferably to a method of protecting elastomers 
against ozone-induced degradation, which comprises incorporating in or applying to those 
elastomers at least one component (b). 

A preferred embodiment of the present invention is the use of component (b) as a stabiliser 
for elastomers to counteract oxidative, thermal or light-induced degradation. 

An especially preferred embodiment of the present invention is the use of component (b) as 
an anti-ozonant for elastomers to counteract ozone-Induced degradation. 

The following Examples illustrate the invention further. Parts or percentages refer to weight 

Example 1 : Stabilisation of light-coloured SBR-vulcanisate (ozone atmosphere for 48 hours). 

100 parts by weight of Cariflex*S-1502 (styrene/butadiene rubber, Shell) are processed at 
60°C, in a mixing mill, with 30.0 parts by weight of Kronos'CL 220 [titanium dioxide (pig- 
ment), Kronos Titan GmbH], 30.0 parts by weight of AktisifMM [kaolin (filler), Hoffmann 
Mineral, Neuburg/Donau], 5.0 parts by weight of Naftolen*N 401 [plasticiser, MetallgeseH- 
schaft], 10.0 parts by weight of zinc oxide [vulcanisation activator], 2.0 parts by weight of 
stearic acid [vulcanisation activator], 2.0 parts by weight of sulfur [vulcanising agent], 1 .0 part 
by weight of Vulkacit*MOZ [vulcanisation accelerator, Bayer], 0.25 part by weight of Vulka- 
cit*Thiurarn [vulcanisation accelerator, Bayer] and 1 .0 part by weight of the stabiliser to be 
tested according to Table 1 , to form a homogeneous mixture, the vulcanisation system (sul- 
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fur, Vulkacit^MOZ and Vuikacit*Thiuram) not being added until the end of the mixing pro- 
cess. The mixture is vulcanised in electrical vulcanisation presses at 150°C until T95 is 
reached in the rheometer curves to form elastomer plates 2 mm thick, 21 cm long and 
8.0 cm wide. 

Some of the elastomer plates so obtained are tested for the action of ozone according to the 
ASTM standard D 3395-86 while subject to dynamic elongation. In this test, the plates are 
first stored for 30 days in a standard atmosphere [23/50 SN-ISO 291]. Test specimens mea- 
suring 20 cm by 1 cm are then punched out and exposed to an ozone atmosphere for 48 
hours (ozone content: 50 pphm; temperature: 40°C; humidity: 50 % rel.; elongation: 0 to 
25 %; elongation rate: 0.5 Hz; number of load cycles: approximately 173 000). The test 
plates are then assessed for crack formation according to ASTM D 3395-86. Grade 0 de- 
notes no cracks; grade 1 denotes narrow flat cracks; grade 2 denotes moderately broad, 
moderately deep cracks, clearly visible; grade 3 denotes broad and deep cracks. The lower 
the grade number, the better the stabilisation of the elastomer plates. The results are com- 
piled in Table 1 . 

The remaining elastomer plates are stored for 3 weeks at room temperature in a standard 
laboratory atmosphere in diffuse daylight. The AL-co!our of those plates is then determined 
according to DIN 6167, which corresponds to a scale of from 0 to 100. No discolouration is 
Indicated by a value of 1 00. The results are compiled in Table 1 . 



Table 1: 



Examples 


Stabiliser 


Crack formation 
according to 

ASTM D 3395-86 


AL-colour 
according to 

DIN 6167 


Example 1a a) 




grade 1-2 


94 


Example 1b a) 


1.0 phr^ Vulkanox^OlO^ 


grade 0 


69 


Example 1c b) 


1.0 phr° } compound 101 c) 


grade 0-1 


95 



Explanations of the footnotes a) to e) are given at the end of Table 2 (Example 2). 
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Example 2 : Stabilisation of light-coloured SBR-vulcanisate (ozone atmosphere for 96 hours). 

100 parts by weight of Cariflex*S-1502 (styrene/butadiene rubber, Shell) are processed at 
60°C, in a mixing mill, with 30.0 parts by weight of Kronos*CL 220 [titanium dioxide (pig- 
ment), Kronos Titan GmbH], 30.0 parts by weight of AktisiPMM [kaolin (filler), Hoffmann 
Mineral, Neuburg/Donau], 5.0 parts by weight of NaftoIen*N 401 [plasticiser, Metallgesell- 
schaft], 1 0.0 parts by weight of zinc oxide [vulcanisation activator], 2.0 parts by weight of 
stearic acid [vulcanisation activator], 2.0 parts by weight of suifur [vulcanising agent], 1 .0 part 
by weight of Vulkacit*MOZ [vulcanisation accelerator, Bayer], 0.25 part by weight of Vulka- 
ctt*Thiuram [vulcanisation accelerator, Bayer] and 1.0 part by weight of the stabiliser to be 
tested according to Table 2, to form a homogeneous mixture, the vulcanisation system 
(sulfur, VuIkacit*MOZ and Vulkacit^Thiuram) not being added until the end of the mixing 
process. The mixture is vulcanised in electrical vulcanisation presses at 150°C until T95 is 
reached in the rheometer curves to form elastomer plates 2 mm thick, 21 cm long and 
8.0 cm wide. 

Some of the elastomer plates so obtained are tested for the action of ozone according to the 
ASTM standard D 3395-86 while subject to dynamic elongation. In this test the plates are 
first stored for 30 days in a standard atmosphere [23/50 SN-ISO 291]. Test specimens mea- 
suring 20 cm by 1 cm are then punched out and exposed to an ozone atmosphere for 96 
hours (ozone content: 50 pphm; temperature: 40°C; humidity: 50 % rel.; elongation: 0 to 
25%; elongation rate: 0.5 Hz; number of load cycles: approximately 173 000). The test 
plates are then assessed for crack formation according to ASTM D 3395-86. Grade 0 de- 
notes no cracks; grade 1 denotes narrow flat cracks; grade 2 denotes moderately broad, 
moderately deep cracks, clearly visible; grade 3 denotes broad and deep cracks. The lower 
the grade number, the better the stabilisation of the elastomer plates. The results are com- 
piled in Table 2. 

The remaining elastomer plates are stored for 3 weeks at room temperature in a standard 
laboratory atmosphere in diffuse daylight. The AL-colour of those plates is then determined 
according to DIN 6167, which corresponds to a scale of from 0 to 100. No discolouration is 
indicated by a value of 100. The results are compiled in Table 2. 
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Table 2: 



Examples 


Stabiliser 


Crack formation 
according to 

ASTM D 3395-86 


AL-colour 
according to 

DIN 6167 


Example 2a a) 




grade 2 


97 


Example 2b a) 


2.0 ph^ Vulkanox^OlO* 


grade 0 


55 


Example 2c b) 


2.0 phr c) compound 102° 


grade 1 


95 


Example 2d b> 


2.0 phr^ compound 1 03 s1 


grade 1 


96 


Example 2e b> 


2.0 phr* } compound 1 04 h) 


grade 1 


96 



a) Comparison Examples. 

b) Examples according to the invention. 

c) phr denotes "earts per hundred of rubber" 

d) Vulkanox e 4010 (Bayer) denotes 4-isopropylamino-diphenylamine of formula A 




(A) 



e) Compound 101 is commercially available under the name Irganox* HP-136 (Ciba 
Spezialitatenchemie AG) and is a mixture of about 85 parts by weight of the compound of 
formula Va and about 15 parts by weight of the compound of formula Vb. 



O b 
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f) Compound 102 denotes a mixture of about 6 parts by weight of the compound of 
formula Vd and about 1 part by weight of the compound of formula Ve. 




g) Compound 103 denotes a compound of formula Vf 



O 




h) Compound 104 denotes a mixture of about 6 parts by weight of the compound of 
formula Vg and about 1 part by weight of the compound of formula Vh. 
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What is claimed is : 

1. A composition comprising 

a) an elastomer subject to oxidative, thermal, light- or ozone-induced degradation, and 

b) as stabiliser, at least one compound of the benzofuran-2-one type. 

2- A composition according to claim 1 , wherein component (b) is a compound of formula I 



wherein, when n is 1 , 

is unsubstituted or Ci-C 4 alkyl- t C 1 -C 4 alkoxy-, d-C 4 alkyIthio-, hydroxy-, halogen-, amino-, 
C 1 -C 4 aIkylamino-, phenylamlno- or di(C t -C 4 alkyl)amIno-substituted naphthyl, phenanthryl, 
anthryl, 5,6 ( 7 f 8-tetrahydro-2-naphthyl f 5,6,7, 8-tetrahydro-1 -naphthyl, thienyl, benzo[b]thienyI, 
naphtho[2,3-b]thienyI, thianthrenyl, dibenzofuryl, chromenyl, xanthenyl, phenoxathiinyl, pyrro- 
lyl, imidazolyl, pyrazolyl, pyrazinyl, pyrimidinyl, pyridazinyl, indolizinyl, isoindolyl, indolyl, inda- 
zolyf, purinyl. quinolizinyl, isoquinolyl, quinolyl, phthalazinyl, naphthyridinyl, quinoxalinyl, qui- 
nazolinyl, cinnolinyl, pteridinyl, carbazolyl, p-carbolinyl, phenanthridinyl, acridinyl, perimidinyl, 
phenanthrolinyl, phenazinyl, isothiazolyl, phenothiazinyl, Isoxazolyl, furazanyl, biphenyl, ter- 
phenyl, fluorenyl or phenoxazinyl, or is a radical of formula II 




n 



(I) 




(") 
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and, 

when n is 2, 

R, is unsubstituted or d-dalkyl- or hydroxy-substituted phenylene or naphthylene; or 
-R 12 -X-Ri3-, 

R2, R3, R4 and R 5 are each independently hydrogen, chlorine, hydroxy, d-C^alkyl, 
Cr-Cgphenylalkyl, unsubstituted or d-dalkyl-substituted phenyl; unsubstituted or d-dalkyl- 
substituted Cs-Cecycloalkyi; C,-C 18 alkoxy, C,-C 18 alkylthio, d-C 4 alkylamino, di(d-dalkyl)- 
amino, d-C2saIkanoyioxy, d-Czsalkanoylamino, Ca-Casalkenoyloxy, d-Czsalkanoyloxy 

Interrupted by oxygen, sulfur or by — R 14 ; Ce-Cgcycloalkylcarbonyloxy, benzoyloxy or 

d-Ctzalkyl-substituted benzoyloxy, or the radicals R2 and R 3 or the radicals R 3 and R4 or the 
radicals R4 and R 5 , together with the carbon atoms to which they are bonded, form a benzo 
ring, R 4 may additionally be -(CH2) p -COR 15 or -(CH 2 ) q OH or, when R 3 , R& and R 6 are 
hydrogen, R4 may additionally be a radical of formula III 




p 



d") 



wherein Rt Is as defined above for n = 1 , 
Re is hydrogen or a radical of formula IV 



.41 - 




(IV) 



wherein Ru is not a radical of formula 111 and Ri is as defined above for n = 1 , 

R 7t R 8l R9, R10 and Rn are each independently hydrogen, halogen, hydroxy, d-C^alky!. 

C^Casalkyl interrupted by oxygen, sulfur or by — R 14 ; Ci-Casalkoxy, Cz-Casalkoxy 

interrupted by oxygen, sulfur or by — R 14 ; d-Casalkylthio, C3-C 2 5alkenyl, C3-C25- 

alkenyloxy, QrC2 5 aIkynyl, QrCasalkynyloxy, C7-C 9 phenylalkyl, (VCgphenylalkoxy, unsub- 
stituted or d-C 4 alkyl-substituted phenyl; unsubstituted or d^alkyl-substituted phenoxy; 
unsubstituted or d^alkyl-substituted Cs-Cscycloalkyl; unsubstituted or d^alkyl-substi- 
tuted C5-C 8 cyc!oaikoxy; d-dalkylamino, di(d-d-alkyl)amino, d-Czsalkanoyl, d-ds- 

alkanoyl interrupted by oxygen, sulfur or by — R 14 ; C 1 -C 25 alkanoyloxy, d-C2salkanoyl- 
oxy interrupted by oxygen, sulfur or by — R 14 ; d-Cssalkanoylamino, C 3 -C 2 5alkenoyl, 
d-dsalkenoyl interrupted by oxygen, sulfur or by — R 14 ; d-CjMjalkenoyloxy; d-Cas- 



alkenoyloxy interrupted by oxygen, sulfur or by — R 14 ; d-Cgcycloalkylcarbonyl, 



Ce-Cgcycloalkylcarbonyloxy, benzoyl or Ct-C t 2alkyl-substituted benzoyl; benzoyloxy or 

Rib O R* R^ 

Ct-C^alkyl-substituted benzoyloxy; — O — C — C — R 15 or — O — C — C — O — R^ , 

R t9 H Rgg 

or, further, in formula II the radicals R 7 and R 8 or the radicals R 8 and Rn, together with the 
carbon atoms to which they are bonded, form a benzo ring. 



-42- 



R 12 and R 13 are each independently unsubstituted or C,-C 4 alkyl-substituted phenylene or 
naphthylene, 

R 14 is hydrogen or CrC 8 alky!, 



R 16 and R t7 are each independently hydrogen, CF 3 , d-C 12 alkyI or phenyl, or R 16 and R 17l 

together with the carbon atom to which they are bonded, form a Cs-C 8 cycloalkylidene ring 

that is unsubstituted or substituted by from 1 to 3 d-dalkyl; 

R 18 and R 19 are each independently hydrogen, d-dalkyl or phenyl, 

Rao is hydrogen or d-dalkyl, 

Rzt Is hydrogen, unsubstituted or C 1 -C 4 alkyl-substituted phenyl; Ci-C 25 a!kyl, C2-C 2 salkyl 
interrupted by oxygen, sulfur or by ^N— R u ; CT-Csphenylalkyl unsubstituted or substi- 
tuted at the phenyl radical by from 1 to 3 C,-C 4 a!kyl; d-dsphenylalkyl interrupted by oxygen, 
sulfur or by — R 14 and unsubstituted or substituted at the phenyl radical by from 1 to 3 

CrC 4 alkyl; or, further, the radicals R20 and R 2 ,, together with the carbon atoms to which they 
are bonded, form a Cs-C 12 cycloalkylene ring that is unsubstituted or substituted by from 1 to 
3 Ct-C 4 alkyl; 

R22 is hydrogen or d-dalkyl, 

R23 is hydrogen, d-CzsalkanoyI, C 3 -C 25 alkenoyI, C 3 -C 25 alkanoyl interrupted by oxygen, sulfur 
or by ^ N — R 14 ; C 2 -C 25 alkanoyl substituted by a di(d-C6alkyl)phosphonate group; 
C6-C 9 cycloalkyIcarbonyl, thenoyl, furoyl, benzoyl or d-C 12 alkyI-substituted benzoyl; 




R n5 is hydroxy, l_o -jrM 



N 



*2S 
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O 
II 

C CH^ — C 

CH, 



7 W 



P H 3 




OH 



o o o 

II II or II 



R24 and are each independently hydrogen or d-Ciealkyl. 
R26 is hydrogen or d-dalkyl, 

Rz7 is a direct bond, Ci-C 18 alkylene, C 2 -C 1B alkylene interrupted by oxygen, sulfur or by 
/N— R^ ; C 2 -C 18 alkenylene, Cz-Caoalkyiidene, d-Caophenylalkylidene, Cs-Cscyclo- 
aikylene, Cr-Csbicycloalkylene, unsubstituted or C 1 -C 4 a!ky[-substituted phenylene, 



or 



R28 is hydroxy, £__ 0 "-l M r+ j , d-dsalkoxy or 



O 

R29 is oxygen, -NH- or \,_£_ NH _ R , 

/ 30 

R30 is d-d 8 alkyl or phenyl, 

R31 is hydrogen or d-C 18 alkyl, 

M is an r-valent metal cation, 

X is a direct bond, oxygen, sulfur or -NR 31 -, 

n is 1 or 2, 

p is 0, 1 or 2, 

q is 1 , 2, 3, 4, 5 or 6, 
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ris 1,2 or 3, and 
s is 0, 1 or 2. 

3. A composition according to claim 1 , wherein component (b) is a compound of formula V 



O 




wherein 

R 2 is hydrogen or Ci-C, 8 alkyl t 
Ra is hydrogen, 

R< is hydrogen, (VCealkyl or a radical of formula Ilia 



p 




("la). 



R 5 is hydrogen, 

R7, Rs. R9 and R 10 are each independently hydrogen, d-C 4 alkyl or Ci-C 4 alkoxy, 

R 1t is hydrogen, C^alkyl. C^alkoxy, C2-C 8 alkanoyloxy or — O-C— C-O-R^ , with the 

H 

proviso that at least two of the radicals R 7 , Rs. Rs. R10 and R« are hydrogen; 

R, 6 and R17, together with the carbon atom to which they are bonded, form a cyclohexylidene 

ring that is unsubstituted or substituted by from 1 to 3 C 1 -C 4 alkyl l 

Ra>. R21 and R22 are hydrogen, and 
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Ra is C 2 -C,ealkanoyL 

4. A composition according to claim 1 , wherein component (b) is a compound of formula V 




wherein 

R 2 is C 4 -C 18 alkyl, 
R3 is hydrogen, 

R4 is C,-C 4 alkyl or a radical of formula Ilia 



P 




("la), 



R s is hydrogen, 

R7. Ra, Rg and R 10 are each independently hydrogen, C^alkyl or C^alkoxy, 

R„ is hydrogen, C t -C 4 alkyl, C f -C 4 alkoxy, C2-C 8 alkanoyloxy or — O-C— C-O-R- , with the 

1 1 
H R3, 

proviso that at least two of the radicals R 7 , R 8 , R9. R10 and R n are hydrogen; 

R 16 and R 17 , together with the carbon atom to which they are bonded, form a cyclohexyiidene 

ring, 

R20. R21 and R22 are hydrogen, and 
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Rza is C 2 -C 18 aIkanoyI. 

5. A composition according to claim 1 , wherein component (b) is a compound of formula V 



O 




wherein 

R 2 is C 4 -C 18 alkyl, 
R 3 is hydrogen, 
R4 is Ci-C 4 alkyl, 
R 5 is hydrogen, and 

R?. Re, Rs. R10 and R n are each independently hydrogen or d-C 4 alkyl, with the proviso that 
at least two of the radicals R 7l Rl 8 , R9, R10 and Rn are hydrogen. 

6. A composition according to claim 1 , wherein component (a) is a light-coloured elastomer. 

7. A composition according to claim 1, wherein component (a) is a polydiene vulcanlsate or 
a halogen-containing polydiene vulcanisate. 

8. A composition according to claim 1 , wherein component (a) is a styrene/butadiene 
copolymer vulcanisate. 

9. A composition according to claim 1 , comprising additionally further additives in addition to 
components (a) and (b). 

10. A composition according to claim 9, comprising additionally as further additives one or 
more components from the group of pigments, dyes, fillers, flow control agents, dispersion 
auxiliaries, plasticisers, vulcanisation activators, vulcanisation accelerators, vulcanising 
agents, charge control agents, adhesion improvers, antioxidants or light stabilisers. 
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11. A composition according to claim 9, comprising as further additives phenolic anti- 
oxidants, aminic antioxidants, organic phosphites or phosphonites and/or thiosynergists. 

12. A composition according to claim 1 . wherein component (b) is present in an amount of 
from 0.2 to 10 % based on the weight of component (a). 

13. A method of stabilising elastomers against oxidative, thermal or light-induced degra- 
dation, which comprises Incorporating in or applying to those elastomers at least one com- 
ponent (b) according to daim 1. 

14. A method of protecting elastomers against ozone-induced degradation, which comprises 
incorporating in or applying to those elastomers at least one component (b) according to 
claim 1. 

15. The use of component (b) according to claim 1 as a stabiliser for elastomers to counter- 
act oxidative, thermal or light-induced degradation. 

16. The use of component (b) according to claim 1 as an anti-ozonant for elastomers to 
counteract ozone-induced degradation. 




Riterxt 
Office 



Application No: 
Claims searched: 



GB 9900359.2 
1 to 16 



Examiner: 
Date of search: 



Miss M M Kelman 
21 April 1999 



Patents Act 1977 

Search Report under Section 17 

Databases searched: 



UK Patent Office collections, including GB, EP, WO & US patent specifications, in: 
UK CI (Ed.Q): C3K KCF KCZ 
Int CI (Ed.6): C08K 5/15 
Other: ONLINE: EPODOC, JAPIO, WPI - 



Documents considered to be relevant: 



Category 



Identity of document and relevant passage 



Relevant 
to claims 



X,P 



X 



GB 2252325 A CIBA-GEIGY see the claims and page 16, lines 20 
to 22 



GB 2042562 A SANDOZ see the claims and Example F 



EP 0842975 Al CIBA-GEIGY see the claims, page 14, lines 30 to 
33, and page 15, lines 6 to 16 



US 54881 17 A CIBA-GEIGY see Examples 8 and 9 



US 5369159 A CIBA-GEIGY see the claims and Examples 8 and 9 



US 5367008 A CIBA-GEIGY see the claims, column 9, lines 54 to 
58, and Examples 6 and 7 



1,2,3,4,5, 
6,9,10,11, 
13,14,15,1 
6 

1,6,9,10,1 
1,12,13,14 
.15,16 

1,2,3,4,5, 
6,9,10,11, 
12,13,14,1 
5,16 

1,2,6,9,10 
,11.12,13, 
14,15,16 

1,2,3,4,6, 
9,10,11,12 
,13,14,15, 
16 

1,2,3,4,5, 
6,9,10,11, 
12,13,14,1 
5,16 



X Document indicating lack of novelty or inventive step A Document indicating technological background and/or state of the an. 

Y Document indicating lack of inventive step if combined P Document published on or after the declared priority date but before 

with one or more other documents of same category. the filing date of this invention. 

£ Patent document published on or after, but with priority date earlier 

& Member of the same patent family than, the filing date of this application, 



An Executive Agency of the Department of Trade and Industry 



